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cxpanalon of ragioaallicd phoau velocltloa ahova that 
they have 1-2 variations that ara similar to thoio of 
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that the regional last Ion approach la appropriate an n 
flrat arap for studying lateral heterogeneity of the 
Earth. Reviver, tho grant circle phase volocttlaa arc 
not au illc lent, by cfaeasaLvaa, to uniquely locale the 
lateral heterogeneity. Tho sans La true Tor Troe 
oscillation data. (Upper mantle, ourfaca waves) 
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T hb property High, oai lie Eh.l. OTiao* iracifrrm H hm 
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pirdkled ralra of moika. Tit ihuar* of iMcrd ot Hr ilusilc 
earthqoshn ud lha immMrj ol lha hill ana ifdora the IDaUhocd of 
U. Ehaah i.pl.ihj alo.g n, railn ln|ih. W, bn., pal ihr Elluia 
FimIon Zou la Hr light el aa ‘uptrtlj- oodtl, ItvoMax llul m.L 
Mpvaied aipertike hi irgneaied ..liar and crrpbl, bihMlcr may he 
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ropAL MECHANISMS AND DEPTHS OF EARTHQUAKES IN 
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07470), A.L. Ka flea, and J.G. Anrtniiter 

. , "■Chinlimi end (fepfta for aavtn earthquakes In 
eentnl Pe>Ul»n were datarmlnad from an analyali or Raylninh 
Jo 50 rec period, hi eiit-cintral PaklalJI, iS 
nodal plane, ter aoma relutlore ilrlPe obllqialy la (he are In 
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cnwactarlzM thl, region, fa wail-central Pekblen, relative 
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\ Other faulti, which ara iltuated to the eul of end 
id J? l0 , lh * Cha,I “ n ■“I 1 - m *Y ■!* taVs up earns 

zLiTni ™ l,orl ‘ C6l " rved activity within Uie 
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Volcanology 
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UTILIZATIUN OF SEISH1CALLY RKOMO 
AC0U5IIC S1HNAL5 10 MONITOR T0LC4BC WJ® 1 * 

Tilt CL CHI CHON SCQUEHCC I0BZ, * 

F.J. Hauk {[.QOphySlCAl *M fi » rch J D *f irt [ J j!ul) 
liodtoth, 3401 Shiloh Rd. Garldrd, 
[nfrasonlc-icouslU signals fro" 
urupllont of El Chlchon valHM dijrlPS * 
through 4 April 1582 wort rteorded W* 
barograph array tnd SR0 saiswjrtph , I( »k C' 
ud, McKinney, Texas. Analyse* of W 
froquoncloa froa 0.0033 hnrt* to 0.K5 
dwons traced runctlorzl relaHoidM^ P* ® "JT^wu 
to rroquency tonsiitonl kith «** *J , /fJJ r8 2g A ^ 
data. J-? rSr verticil * 

radial mode islsmit dat*, TIKM «““ r j™“ 4 |, H j i| 

In agreement with those lheorelfe*l'» „ 

Sorrells (1971). ElllMtlM* of ygfrt 

releases by the explotlqqs ot El Chi [cl to" ^ag (M 

and range from 4.9 * IQ 2 * 1 f r 9* J® , ■ |(|ll If 
largest eruption on 4 April J 982 Ion of 3 *’*' 
6. 1 * 10*1 erg. for the i«”V " u f M » „ 
199:. The eiothod of Posey and .” ,r £f_Snj infrtiX 1 * 
estlHte the exploslvlty fr« JjJJjP?, ,tr 1 iA 
signals fs not lih.Jy to be «11 

speaking, to th* ihorWr period diu- — lln t 

believed that tha enetpy /*!*•» r JJ a rfir«f 
eruption Is overeStlnafed Jalca*!' 

mignltudo. Comparable • st J Bat ]j^ r JJ id 
exploslvlty from SR 0 radial * e, *“. rlC 0 rtJi1 *>' 1,1 
mlcrobaromatrle array date stroeglp <• 

SR0 (Sal wife Research Observe t°ry aro wrS | ^ 
(International Deplojoent or Atca «,plM'* , L 
data for rar-rleld analyses of va can t 
and construction of a rljornm .vslQ»"« (ty w 1') 
scale. (Infrasonlc. El Chlehon, Espl« s ' 

• ,u.. Red. Paper JBI4M 
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91109), D, B. Hogg, p. j. Kepler 

J«T 1 I «« Baulina IotarfarcBatrla 
espariauta, Lha Jat Propulsion Laboratory has 
days to pad a ayatae for aablutlng ataupherlo 
utar wpor path delay. Tha ayataa oanalats of 
dual Dlorwava radtoulora, ooa operating at 80.7 
OKi end the other at 31.B DHa. The Manured 
ataaspherla brlgbtoeu Is ape rat urea at thaae two 
frequanalaa yield tha eatlut* of tha 
praolplteWa water present in both vap6r and 
flcoplltlf 

To deteraina tha oo curacy of the ayetea, a 
aerlta or obeervatlena was uodertakre eeapiMng 

tht SiET! °f if* W,tBr y ‘ por radieaetora with 
the phase variation observed with two ootneotad 
Vary Largo Array. Tha reaulta 
* .1 , L v,t,p "B®* - Muotuatlona dMoata the 

«rti« a > *“ Ph * ,a| "* l2) “» "lorowava 
”!!“ aUp " ■«“»"# and oorraot thaia 

twa?M?iv ,rr,,p ,rtBr oorraotlon to 

typloally 15 dagraaa at a iravalangth of 6 ca, 
ora-raepandim to an uiwartalnty to the path delay 
of 0.25 ca. Tho reel dial uacartaicty id 
aonalat.nl with the eteblUty or the Btcrowava 
rod lea star but la atilt oaoaldarably lor gar than 
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Hie Intenutuonal C«i]»li)skiil Vejr (ICSV) 
p^Timi have s|tccLiI flgnilkdiue m kitmIcmma. 
W IGY wiuicucd ihu faimthiiiR ■»! iIk- Ihm 
oanaJ* earth saidliic ami ihu IieKiim»ii« til 
ihe era or global Rcodesy. Ii is no wihmUt ihiit 
dieUiDepanmcnt of DcIciku (IhiDl with ils 
jWal geodesy requirements ilrvdiqiril all uarlv 
liftfUn jaieUilP geoclusT. S|iULiIkally. this Ini 
utheuic of early satoHiius ol o|q«iminiiy (ami 
lutaKHieriily of dedicated saiclliivsi lor norkl- 
inde naiigaiion, gealctic posii inning, am l qiavi- 
mniclniMtipilions. In mil junction vtiili mhur 
dvflen taicllite programs unde i ilic l( IV. Dob 
I^KdamaJor role in the jchicvruieiil ol geo- 
detic goals perhaps far hcjuml dial which was 
tetWontd originally. Anc.nh uiclliie piogiam 
wstbrprojccL ANNA with the Imsil uHkcpi 
ortpoating from the DuD. ANNA, a u ulv coop- 
rr^Kt effort, mvnhed the three deiense serv- 
im, NASA, and other civilian agencies, f Jiliei 
tnmpla under satellite programs inilurirfl 
IBB mum ami elcctrtmiL measuring lerli- 
nifiti, especially the U.S. Navy's lhipplei s>>- 
m Ac Army’s SECOR. and the piiuic-i-ring tie 
vrfcpnKDl of laser illumiiiaiiug and ranging a- 
painenu by ihe Air Force. On this <ha.isk.ii 
nailing the S5dt anniverzai v ul the ItiV, iliis 
ailkie read! some of the Did) auiritii's ul tin- 
twill jeati that fulfilled the geudeiic olqCLfivi-s 
of the IGY and highligltis tlt-ise .misiiius 1 h .11 
grcKmitofihc K1V to liecuniu lud.n's tech nolo 

P- 


1. Introduction 

Any discussion of the U.S. IH'|kbi*i nic*iil «il 
Went? pniripuiimi in the Inicriuiiimal 
CcRfhjval Vestr (IdY) iiiiihi ln*}»iii In iti.ill- 
tngibe tute of geodesy in I life?, (ictnk-iii nli- 
wnauHwerc gunenillv limiter! in "lint- ol 
^'Coordinates n{ plates, sav. in Non It 
■iraerira, were known relative in those in 
Euratis to an accuracy of pei haps u mtt|ilr 
hundred meters or so. The eai ill ellipsoid tle- 
mfd b) Hayford in 1 ‘lltl lutl l«een naimtl 
® 'lmctnaiional" in Mud rid in 1U2-I und 
™l*en used in adjusl the Kiiropeun l)ai tun 
in 1950. The Potsdam dolcrmiiinlioii nl'aliso- 
h*tegraiiiy and ihe liiieniaiimuil gravilv Inr- 
rcpresemetl the smie ol* the ml in trim 
ttmetry. 

1 ft ihe mailer of cdncutitiii, prim to IWift. 
were no Pli.D.-g run ting prog rums in 
j'f’wjyin the entire western hemisphere. So, 
"» not surprising ihai ihe U.S. Depm imem 
*>«HC (Dull), with ils glcilml mjniit- 
r 15 lnr tP&AK mid geophvsii iil Inlnniiii- 
« leading rule in (he progiatns 
J -MGY. During the ensuing 25 yeafs. 

™s draniiiiiatlly rletnniLM rated its sfri- 
funimiimciii to die enhameinenl ol gen- 
Beophysical knowledge oil an iiiter- 
d icaie. There is link doubt l lull (lie 
stale of die nri in geotleiic sri- 
- ^ilscxisiente in n large purl to die 

noJogj^ Hp C V“ S ‘ DoU * n,c lu,, K “ r ll,th ' 

imwii j C<, l ,inci, i s (but received iheir 

,u* n!! nd fun,li,, 8 from UnD includes 

as •'ockei (lure Lriiiugulalinit (when 
dLm i a “ cni l» i »R. »» die early days, to lie 
titular 0t 'l 1115 ? 05 l 0 8 e diei), the application 


sy.slein (or the Navy Navigation Satellite Sys- 
tem. NNSS). ihe Army's SEl'.OR (or Sequen- 
tial Cnlluiion of Ranges), mul die Air Foire's 
PC.- 1 1)01) camera svsteni. From a conservative 
objective of n 200 -m navigational accuracy, 
die Doppler system today has beenme an ex- 
iremely practical geodetic tool that ruiilinclv 
provides geodetic network control of 1 m or 
heller accnr.iiy over entire continents. And 
now, i lie Air Force's latest 18 satellite Global 
Posii inning System (GPS) promises worldwide 
gueclctic accuracies of subdecinieier level. 

As pail of the nvciali objective nf die [GY 
gravity pmgtani, DoD has always played a 
major role in the extension and completion 
ol :i worldwide network of gravity measure- 
ments. Fiom the initial measurement of pen- 
dulum liases Tor control purposes, the DoD 
effort bus been to coiidua research .nul de- 
velop better instruments ami in aid materially 
in eliminating the serious gaps in ihe imcnui- 
lirmnl network or gravity measurements. 

2. IGY Activities 

More than 5 years ol extensive planning 
ami prep;u at inn were devoted to the develu|>- 
inctii >>l die IGY programs which were 
lo Ik-Liiinc ;t couteiuraiion ul' iilleusv cn'un to 
diminish gieat ga|is in mir knowleilge ufthc 
pl.niet e.uili and its siiriounding legions. It 
should Ih.- remembered iliat die svitupik nb- 
jei lives ui these pi ugruins also included si- 
ill uh ancons oliseivutiniis in mnsi nl the disLi- 
plines iikltiding polar, wciulier. sol.tr. and 
uniospherti pmgiaois ihrnuglioiu the h*nld. 
i o iicltieve simnlianenus olisenmioiis. tegn- 
Ln st liednlesAveie >u ranged tliroiigh unci na- 
tional rooperaiinn. l o .uhieve the desired in- 
tensilicaiiou in die olhservaiiotiul pn igrams, 
Regular World Days (RWD) and Special 
World Intervals (SWI) programs were also 
desigiiiilcd. Tlie driving motivation was thaL 
the lesulling com emiiuioli of elloi is nuclei 
ihi-se piDgi'iims wmiltl he useliil in the iulei- 
piel.ilion ol ovciall results. 

II DoD was ihu in die riirclnnii in cveiy 
program, it was lliere cunirihuling one way 
or die oilier. Having hail direct or indirect 
expel icnce witli dicse activities, we want in 
share with yon the role iliat DoD played in 
the IGY programs. 

3. Satellite Programs 

The geodetic salellile programs mid skicI- 
lile geodesy grew out of the upper-nir rocket 
research activities, both during IGY ami pre- 
vious years. Hie Air Force Cambridge Rc- 
seiiidi Center, now the Air Force Geojiltysics 
Ijilnniiiiry (AI-OL), Army Ortlnaiice. Naval 
Research Lulxiraiory (NRU. Navy Bureau ot 
Ordnance, Ilolhminii Air Force Bhsc, Naval 
Air Missile Tcsi Center, and various U.S. 
Ntivy ships (c.g., The Compass Island) are some 
ol die DoF) components dial were in die 
forefront. Research rockets provided ex- 
ircinuly valuable information regarding pres- 
sure, lent pcrni ure. density, and chemical and 
ionic composition of die atmosphere. They 
also yielded informulion abouL winds, airflow, 
i nn «a n l.»rb- rhsirsc denalv and refraction, so- 


1962, lias the distinction of being the fust 
geodetic salellile. 

The basic mission for ANNA IB was in im- 
prove existing geodetic control and Lo icsl 
and compare ihe performance nf other furth- 
coming systems such as a transponder from 
the Army’s SEGOR, Mashing lights for die 
Air Forces PC- 1000 camera. NASA’s MINI- 
TRACK optical tracking system (MOTS) 
camera, and the National Geodetic Survey's 
(ilien U.S. Conn and Gcudetic Survey) BC-I 
camera and a Doppler beacon for the A PL 
and Naval Weapons Laboratory (NWL) track- 
ing systems. 

3.2 The MINITRACK Systems 

Prior to the launching of U.S. satellites un- 
der ihe IGY programs. NRI. had already es- 
tablished MINITRACK sialinns. The first 
satellite. Explorer I, launched in I DSN, was a 
joint venture between the Army Ballistic Mis- 
sile Agency (BMA) and the Jel Propulsion 
Laboratory (JPL). The second salellile, Van- 
guard I, was sponsored by NRL. and die 
third was again a joim effort or BMA and 
JPL. These two satellites followed within the 
nexi 2 months the launching of Explorer I. 

Even in those early years, the Vanguard 
satellites were associated with an m-bital life- 
time or at least 2(81 years. It was also expect- 
ed that these satellites with their spherical 
shape anil stable orbits would piovc veiy use- 
ful m geodetic and air density studies. Ol 
course, not all those expect a tin us became re- 
alities, but the Vanguard IGY satellite pic>- 
grain definitely succeeded in laying down a 
so it ml foundation for the other pmjecis to 
follow. 

NRL's MlNl'l RAGK system became so 
dense during the early years of this pmgTain 
that it created an electronic “fence" along the 
75th west meridian, which curry salellile had 
to cross. 

Under the Vangnaid 1 satellite program, 
the cumparativelv inexpensive MIN1TKAGK 
Mark i ! (develc>|k-d from Mark I ) ultimately 
beenme operational and was Inlet r< nililiclv 
used bv NRL for Hacking and obtaining use- 
ful data lor orbit compulations. 

3.3 PC-1000 G<WW/V Camera System 

lhc <le veil > 111111-111 fur ibis t.iuu-iu ssstem 
began neai die end of IGY intis ilies ,u 
AFLRL. This Ail I- nice sssti-m had a lens 
wilh a local length ■>! about HXMl mm. and 
hence the name. Iis chopping shutter allowed 
observations >d the Mashing lights I ruin 
ANNA I B (set lion 3. 1 1 or subsequetii geodet- 
ic active satellites like GEOS 1. This slimier 
performed equally well with the passive satel- 
lites such ,is Ft ;i U ) «ii I'AGLOS, wliith f>>l- 
lowcil laiei. flic PC- 1 1 Hilt's were comple- 
mciiteil and augmented by die BG-d caiiieta 
sysieni employed by ihe National Geodetic 
Survey (ihen Coast and Gcudetic Sun-ey). 

These cameras were utilized for long range 
space iriiingiilaiiou for glnbal/coniincnial geo- 
detic control networks. One such network, 
extending from Curacao to Asuncion, which 
can be cnmmendabJy mentioned here, pro- 
vided much needed conlrul over South 
America. 

3.4 Navy Navigation Satellite System 

The concept for llie Navy Navigation Satel- 
lite System (NNSS) or the Doppler system be- 
came a reality in 1958. By 1959 the experi- 
mental satellite TRANSIT I A and five track- 
ing stations had been designed and 
constructed. 

Although the TRANSIT I A satellite failed 
to achieve orbit, a full development program 
for the system officially began in 1959. The 
program's success started wilh die next satel- 
lite TRANSIT IB (launch date of April IS, 
I960) and continued with followups like tran- 
sit 2A, 3B, 4A. 4B. 5A, etc. The Doppler sys- 
tem witnessed another threshold with the 
generation of new drag free satellites, the 
first of which was NOVA I (launch date of 
July 1981). The accuracy improvement has 
been phenomenal from the modest goals of 
about 200 m of die earlier years. The Dopp- 


odfty ,^ ll lail0ns a,,tl eclipses lor ge- ionospheric charge density anti refraction, so- ^neraiion of new drag free satellites, the 
lilt, }' , mt i gravimetry, the use of sulci- | ar radiation, and die earth's magnetic held, of which waa NOVA I (launch date of 

, «hnolto UrvC * ,n fb l, ) e application of inerlitil in addition to being the foreiunners ot tlie . jggjj j] ie accuracy improvement has 

The 3 U * s V n ’ e y in 8 > many others. satellite flights. . been phenomenal from the modest goals of 
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A auil , “ „ ' “ Sountl ^d the opening oF d.e nie nt for such a role coming from the Inter- ^ (ha( uses groUnt | equipment such as the 

Ottoh^ ici^ ou South Pole Station during national Union of Gebdesy and Geophysics gebedver. 


in iUJ,,, , “■ 1>avai anti Ail- Foree airci alis 
A ®undv>n o ^° unt * ancl opening of die 
October lQ« 0 ll H° ulh Po,e s * a,i °n during 

iGVwpr. i . a dvance of the full-scale (IUGG)in 1960. .. . . 1 “ 

^andm * 1 ■ indications of the faith, inter- Our interest within DoD started wi 3 k Geodetic SECOR System 

*Cl£F m,lnent DoD ui general lwil luBO f early satellites of ' , 

The la,; * , . quickly turned info programs for die de d- ; The ^heept for this system also wginated • 

^ 0 h '28°f ‘he first manmade earth opmenl of dedicatj geodetic satellites such near ^ end 0 f lhe IGY ycaraand the first 

•halofil,. ^ fHhounccd ihe explosive ar- as ANNA- •' , >\ • transponder went into- space with ANNA IB . 
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an early interest in the result- 3.1 . Project ANNA ■ 

■ ^fdlire, ‘^^nd subsequently of dedicated ' DoD in 1 968, ANNA.' jlhrriiion Air ' > S^GOR.sysLem, aneqitatonal bell.ofirackuig 
andij,p 34 ANNA, PAGEOS, GEOS ' Aeronautics an(J Space Adrian . ■ BtaliQibi was caiai)li*hc4> Many ^of the sutuons . 

l av >' Navigation SatelUte WmYfor ■ — ■ &lneated tilth 
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3.6 Other Systems 

The first Bakcr-Nuun camera nf the Smith- 
sonian As Lrophy steal Observatory was in- 
stalled at Organ Pass. New Mexico. 011 No- 
vember 15, 1957. Shortly thereafter the U.S.- 
IGY program cstablishi-d 12 wurklwidc 
Bakcr-Nuun tracking stations. Iri this exten- 
sive optical tracking program, DuD was (here 
to provide valuable logistic and operational 
support. 

The 1959 Iota satellite was placed ill orbit 
by the Army Ballistic Missile Agency as a con- 
tribution to the 1959 ex ten stun or the IGY, 
the International Geophysical Cooperation 
1959. It turned nut 10 he the hist satellite nf 
die IGY programs. The viial initial tracking 
of 1959 Iota was accompli shed by LbS. Army 
Microlock stations in the United Stales and 
Bermuda. 

Another satellite program won It mention- 
ing was NRL’s Solar Rue billion Measuring 
Satellite or "Sunray." This satellite was car- 
ried in a "piggyback" mode wilh the TRAN- 
SIT II A vehicle of ihe Doppler system. Al- 
though the projcil was uf primary interest to 
gcupliysicists, the ionospheric research also 
contributed in formal ion of value Tor geode- 
sists about accurate orbit computations. 

4. Satellite Geodesy 

If the concents ami the grouuelivoik for 
die era of satellite geodesy had been laid be- 
fore die IGY rears tlmnigli research nukcis, 
the results of geodetic iinpni in net- came after 
the launching ol die liisl liiaiilliaile eatlh sat- 
ellite. It wav 1 lie team ol DuD stiemisis head- 
ed by John O'Kteic in 1958 dial rletei mined 
the first definitive result U29H.lt I'm die 
eardfs flattening bv using the Yungu.ud sat- 
ellite. 

Ft 0111 the iiivcsiig.il ions regarding varia- 
tions in the orbit of Vanguard I . DoD was 
again in die it n el n ml 10 suggest a uuidihia- 
linn in the traditional «< incept ol the caidi as 
a ruialiunal ellipsoid. Flic calculations estab- 
lished the existence of a third zonal liaimmi- 
it. which in 1 111 11 rec|iiiLC.'d a triaxial ellipsoid 
with an elliptic get Klein cquaim and die 
earth’s shape somcu hal resembling a pur. 

Even if tlie geodetic activities inidei die 
IGY did not provide .ill die solutions, the ie- 
svaisli (iiigiiiniing inidei 1GV pmgianis I oc- 
eanic die Ton in lat ion of achievements dial 
followed in later years. A striking example 
here would be die NNSS or die Doppler el- 
fou. It would lie impossible, in die .dhif.ileil 
lime and s|iare, 10 describe jdc'pi.ileh die 
achieve nienis in this aroa. Uuwesei, nine the 
navigaiiniial rcqiiireineiits were saiished. 
TRANET ohservaiiojis of the Doppler shill 
were- utilize! I over the sears tm e>miiiiu<uis 
inipruvcineiit of our knowledge of the gen- 

Artlcle (runt. >m p. 1 


Owen W. Williams re- 
teivtd kit B.A., with hon- 
ors, from Katamautu Col- 
lege, Michigan, in 19-tS 
and completed postgraduate 
studies at George Washing- 
ton University, Washing- 
ton, D.C., in 1951. He hat 
served as a visiting lecturer 
iu Earth Sciences in Eu- 
rope and Scandinavia, and 
in 1967 he was guest lecturer on "Cosmic Geodesy " 
at the request of the Soviet Academy of Sciences. 

He retired from the U.S. Government in August 
1982, having served in numerous progressively re- 
sponsible positions culminating as Deputy Director, 
Management and Technology, for the Defense 
Mapping Agency (DMA), ihe highest civilian posi- 
tion in DMA. He has authettd over 45 scientific 
and technical papers, which have been published in 
national and international journals in the fields uf 
geodesy, gravity, and geophysics. 

Kenneth J. Daugherty 
received a R.S. in mathe- 
matics, geography, and ge- 
; dogy from Monhead State 
College in 1957; an M.S. 

ill geodesy from Ohio State . 

University in 1964; Filoio- 
fie Licentiate in 1972; and 
a Ph.D. in geodesy in 
1974 from Uppsala Uni- 
versity. He jained the Air 
Fart* Aeronautical Chart, and Informittian Center . 
in 1957. and held a imorty q^ iinr and staff pasi- 
. Hons there. During this tin je hf worked on pioneer 
efforts to establish the rah of geodetic and geophysi- 
cal s upport for ballistic missiles and svas a member 
ff USAF Science Advisory Board ad hoe grovp on. : 
geodesy and geophysics. Frbtn 1967 to 1974 he ', 
zoos, associate professor of geodesy cud assistant di- 
rector of the Hawqii Institute If geophysics, con- 
ducting research in physical geodesy, satellite geode- 
sy, and marine gfodesy.nnd geophysics, During' . • 
197 1^1 972,- he tnu a siifiteut arty. I ri visiting sc ten-. 
list (it Geodetic Institute, Uppsala; Sweden, Jn ( ' : 
1974, he joined the Defense. Mapping Agency ds . 

'i chief, Department of (geodesy, DMA Topographic , ' 
Center: From 1975, to 1978 he -was on Headquar- 
,.ters DMA staff. Shire i9?9 he has been the techni- 
cal director 0 / the DMA HydrographicJTopograph - . 

, ir Center, Kentuth 1. Dailghertf is dsslstant-secre- : 
\ taryof (hcInUrnatibnai Association 'of Ceodesy; . *■ 

■, He p recipient of (he USAF Meritariouf Civilian 
. SefuUe Award 'and the DMA Distinguished Civil- ;■ 
. jail Service Amrd. . • "■ ■? 
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News & 

Announcements 


Travel Grants to IGC 


The U.S. National Committee Tor G cy- 
clic mis try is seeking funding for its Travel 
(•rant Program to the 27th Iiiiernutional 
Geological Congress to he held in Moscow- 
August 4-14, 19H4. In cooperation with oili- 
er organ izatirms. the committee seeks in en- 
sure appropriate U.S. participation by pro- 
viding 1U-2U navel gi ants lo enable geo- 
chemists icsidiitg hi the United Stales in 
attend. Travel grants arc to be awarded 
lust'd in pan on a .screening subcommittee's 
ranking of abstracts submitted for ptesenta- 
tion at die congress. Special consideration will 
Jw given lo yn linger gericheiitisls and tin isc 
judged to benefit most hy participating in this 
impuriam international congress. 

To applv. send six fasiencd-tngctlicr sets of 
completed applications, including completed 
form and abstract (‘JIH)-I2U0 words) of juper 
to lx- presented, to XV. L. Petrie. USNC/Oen- 
vhcttiistiy. \.VS-\KC. 2101 Consiiiiiiion 
Ave., Washington, DC 2U41K by January 31, 
1984. {Forms available from Petrie.) Travel 
grantees must use U.S. Hag carriers wherever 
possible and must I tie a meaningful trip re- 
port before October 14. 1984. 

Depending on the availability of funds, 
travel grant awards may be made by May 1. 
198-1. However, entice 1 1 at ions and other fac- 
tors may delay a few grant awards to as laic 
ns August I. 1984, or possibly after the con- 
gress. 


Research Grants 
Announced 


Krueger Enterprises, Inc., lias announced 
die winners of its 1983 Geochron Research 
Compel iti on. Two awards were granted to 
support research proposals in each of the fol- 
lowing areas: K-Ar dating. C M analyses, and 
Stable Isotope Ratio Analyses (SIRA). 

Winners in the K-Ar dating area, ilicir 
school, and their research topics are James J. 
Hardy, Jr., Northern Arizona Univ., The use 
of the K-Ar method to date a major thrust 
event in west-central Arizona; and Christo- 
pher S. Lynnes, Univ. of Michigan. Cat rela- 


tion with age or magnetization in Canibru-Or- 
dovician intrusives from Colorado. 

In C-14 analyses: Kce Hyun Kim. Florida 
Slate Univ., Cross-check of uranium-series 
disequilibrium ages by radiocarbon dating: 
Marine phosphate nodules and their associat- 
ed sediments; and Charles K. Pauli, Scripps 
Institution of Oceanography. The origin uf 
stratigraphic offsets in deep-sea cores. 

In SIRA: Teofilu A. Abrajano. Jr., Wash- 
ington Univ.. Origin and significance of sul- 
fide phases in selected niuntle assemblages; 
and Virginia B. Sisson. Princeton Univ., Oxy- 
gen isotope work on the Ponder pinion and 
associated rocks. 

According to Krueger, the awards, which 
amount to about $1500 worth of analytical 
services for use in the research, are to be 
made again in 1984 in the same three areas 
as well as in Rb-Sr or U-Pb analyses. More in- 
formation may be obtained Troiii Krcugcr 
Enterprises, Inc., 24 Blackstone St., Cam- 
bridge. MA 02139 (telephone 617-876-3691). 


Meetings 


Cosmogenic 

Radionuclides 


Cosmic rays interact widi the earth's atmo- 
sphere and surface lo [traduce the "cosmo- 
gonic" nuclides. In many instances the radio- 
active ones arc readily distinguished front the 
anthropogenic and inctcoritic backgrounds. 
Measurements of these cosmogenic radionu- 
clides (KCN) can contribute lo the solution of 
a variety or geophysical problems [Lai and Pe- 
ters, I9G7|. Recent progress in this area was 
discussed at a symposium entitled Application 
of Cosmic- Kay- Produced Nuclides in Geo- 
phvsics held May 39. 1983. at the AGU 
Spring Meeting in Baltimore (see Eos, May 3, 
1983. pp. 282-284, lur the abstracts). We 
summarize lien- the symposium presenta- 
tions. 

The RCN accumulate differently in differ- 
ent terrestrial reservoirs. Tabic I shows sonic 
estimated global production rates and abun- 
dance levels for selected samples. In t datively 
simple collectors such as ice, the measure- 
ments mat- shed light on variations in pro- 
duction rates. In other collectors such as 
manganese ned tiles the observations may tc-ll 
more about llie abject than about cosmic rays. 
Accordingly, we divide the following text into 
two sections. The first summarizes sympo- 
sium contributions that emphasized cosmic 
ray histories and the second those that fo- 
cused on the sample. Where the distinction 
blurs, the two sections overlap. 


Cosmic Ray Variations 


The total flux of solar and galactic cosmic 
ray panicles determines the production rates 
of the RCN. J. R. Jokipii reviewed the types 
of temporal variability exhibited by the cos- 
mic-ray flux. He noted the absence uf large 
(>3-fold), long-term (lO’-IO^years) varia- 
tions that might be associated with galactic 
processes. Changes in solar activity are known 
to induce shorter-term variations. Of special 
interest here are (1) the 1 1 -year solar cycle 
which normally- gives rise to 255? changes in 
ihe cosmic ray flux and (2) a "cycle" lasting 
perhaps 200-400 years during which the flux 
may increase by a factor of 2 or 3 in response 
to solar modulation. Superimposed on the 
above is a cycle or about 10 4 years attributed 
to changes in the geomagnetic field [Bucha, 
I967|. Direct observation of the suit has es- 
tablished the l l-year solar cycle and shoncr 
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TABLE 1. Cosmogenic Radionuclides In Selected Samples 


Isotope 

li/2- years 

Production 
rale, atom 
cm‘V 

Sniuple 

19 A r 

2.7 x I0 7 

~5 x 10- 7 

Seawater 

14 C 

5.7 X 10 J 

1.57* 

Corals 

,6 CI 

s.o >• 10 s 

1.1 x 1Q- J 

Ground water 
Icc 

tt AI 

7.2 x Ifr 4 

LI x ur 4 +* 

Tektites 

I0 Uc 

l.fi x in 6 

2.1 x ur 2 ** 

Rain 


Concentration, 
atom g~' 


Soils 

Lavas 

I'husphoriies 
Mn modules 
Pei role tun 


6 

7 x id' 
I0 4 

4 x ](p 
2 x 10> 

1.6 x I 0 < 
10 7 - 10 s 

5 x 10 * 
10 * 

5 x 10® 
5 x 10* 


•Shunt [1980]. 
**Reyss et at. [1981]. 


term variations, namely burbling and gusling 
of the solar wind, Forbush decreases, and so- 
lar flares. Measurements of the KCN may 
supplement these measurements. They lake 
on primary importance as we go further back 
in time. 


I4 C in Corals 


E. DrufTcl summarized some studies of l4 C, 
especially in corals. The 11-year solar cycle 
leads to calculated variations in the M C/ I2 C 
ratio too small to detect with available meth- 
ods. Variations in l4 C/ ,; C ratios with a period 
of 200-400 years have been documented in 
several laboratories. Druffel lias shown that 
corals that grew during the "little ice age" 
have elevated ,4 C contents. 

There are three questions now under 
study- (I) What is the relationship between 
climate and solar activity as recorded by 
RCN's? Present evidence is cuiuraiiictory. (2) 
To what extent do oceanic circulation pat- 
terns influence the l4 C/ l3 C ratio uf the atmo- 
sphere? Evidence from corals suggests that 
the effect is small. (3) Has M C production and 
iu exchange rate between air and sea 
changed much over the last liU.OOO years? At 

E resent, unknown factors cause l4 G ages to 
c 1U% younger than U-scrics ages of Pleisto- 
cene samples. The difference could rcllect ci- 
ther an increased l4 C production rate or a 
lower partial pressure nr C0 2 in the atmo- 
sphere. 


RCN in Ire 


K. Nishiizumi determinations nf longer- 
lived cosmogenic radionuclides in icc. Unlike 
soils or sediments, icc cotes provide samples 
minimally diluted by stable isotopes that may 
interfere with measurements. In favorablc 
cases ice cores give sharp temporal resolution, 
mo. On the oilier hand, the RCN deposition 
rates can vary in response to atmospheric 
processes that may lie only poorly under- 
stood- One way to test the fidelity of an isoto- 
pic record in ice is to compare it in one in- 
ferred from l4 C or ih O studies. 

Measurements of both ,4 C and l0 Bc in the 
Dye 3 ice core correlate well with sunspot ac- 
tivity subsequent to 1950. The l0 »c contents 
vary by a factor of two. Cnrbou-M contents 
change less because the isotope's longer iilino- 
spheric residence lime damps oscillations due 
to production rate variations. For the period 
prior to 1950 agreement between the * 4 C and 
Be sunspot records deteriorates for un- 
known reasons. Raisbeck et al. (1981) ana- 
lyzed Be in the Dome C ice core and found 
that samples deposited during the Maunder 
minimum had elevated ,0 Be coiueiHs ns ex- 
pected. Raisbeck et al. [1981] and Oeschger 
and coworkers have reported increased ,0 Be 
concentration during the last ice age. The 
Be profiles correlate well with ,b O results. Il 
is not known whether the enhanced ,0 Be de- 
position reflects lower precipitation rates, 
changes in atmospheric circulation patterns 
or a higher production rale. 

Finally, Nishiizumi summarized recent 
progress in the l0 De/ 36 Cl dating or ice sam- 
ples. Relative ages for two samples A and B 

ion assum ' n £ a constant 

Be/ Cl ratio in precipitation and the ab- 


sence of radionuclide transport in ice. With 
the adoption of a modern ™Be/ 36 Ci atom- 


atom ratio of 8. Nishiizumi concludes that 
near-surface ice from the Allan Hills region 
of Antarctica has an age of about 5 x 10 s 
years. 


°Be in Lake Sediments 


lm results from l4 C. The recent increase i D 
,0 Be deposition is attributed to increased soil 


erosion. 


Sample Oriented Studies 

l0 Be in Rainfall 


Deposition rates for the longer lived RCN' 
are not yet well known. O'Brien [ 1 979] calcu- 
lated a global average production raieof 
0.025 atom cm -2 s - ' for l0 Be, while Reps a 
al. [1981] estimated 0.021. 

G. J. Siensland mid M. C. Monaghan inde- 
pendently presented (he results of several de- 
terminations nf l0 Be in rainwater. The au- 
thors designed the experiments lo leant more 
about the Factors influencing 10 Be deposition. 
Sfciislaud'.H group deployed traps open out) 
when rain (ell. At one site (Bundsville. III.) 
the average monthly Fall-out rate ranged 
front about I • Hr in 2 - III 4 atom ,0 Beg"' 
HjO. Values were highest from May to Au- 
gust and lowest from Octoliei diruiigh 
March. The variations parallel diusc obsenrd 
for 7 Be. Siensland noted that the Ga contents 
uf the rainwater .samples indicate coinamina- 
tint i hy line soil particles. Raindrops or Kind 
presumably lifted these panicles into the air 
where they were entrained by raindrops on 
their way to the culled ms. The cniKcntratiui 
of "’He in the soil particles was nut measured 
directly. Siensland estimates the contribution 
From' this sourer may be as high as -1 * I 11 * 
at "’Me g 1 Hit). This wmk demonstrates if 
need for rare in the collet lion of samples 

Monaghan niicnipicd u» estimate the annu- 
al global prod in linn of "'Be front measure- 
ments o[ "’lie and ‘*°Sr in rainwater. Exit 
sample consist eel u! a year's precipitation cw- 
Iccted ui one of eight sites in die United 
States. Dust may have contaminated some 
-samples. The observed, laiitiulc’-depeiulcni 
fluxes ol l0 Be were ncinu:rii;cd to global ox* 
with the aid nf the '“Sr ineasureiiicntsand 
the known global deposit iutl rate of 

With various assumplhms and a theoretical 


correction lor tropospheric production M° n ' 
mlnction rate of 


aghan uhtains a global pro 
about 0.1)18 at ld Bc/atom cur. From a com- 
parison of the riilVerctil sites, Monaghan con- 
cludes that the “’lit: flux tw measured by p*; 
cipiiatiiiu at a particular location may w# re 
ulily reflect the 1,1 Be production rate. 


m Ar in Semeriter 


R. D. Willis presented the first p*®®*/ 
»Ar in seawater. The »Af 
years) makes this isotope important tor 
merits of oceanic circulation. The W* , 
for ventilation of die ocean Is now oh® . 


V^UhlllUIC/ll I'l -iL 

mainly from determinations of 'the 
live l4 C. The samples discussed by W 

, n ati/l bOO m m 


collected at depths between 0 and 600 
the north Pacific (GEOSECS I). Earit 


LHG IIUIL 11 1 IlUm. ~r ... 

five samples weighed about 2 tonnes 
counted fur 2 monllts, and j»^ r 

order of only 6 atom 39 Ar g" Hi 0, „ ifiran .. 
datum reported for 600 m differs dg _ _ 
ly from the prediction of a C ^ ^joJattd 


model. Three times lower than l h e ^ 
value, the observation suggests a rt , 
of w Ar some 8 limes faster than CX P®^ ^ 
Samples from depths of 4p00 m re 
counted. 


M. Wahleu reported the i0 Be contents of 
varved sediments from two New York State 
lakes with minimal bioturbalion, The purpose 
of the sitidy was to search for long- and 
S 1 , rl ^ r ! n . fl ™ riations in the rales of produc- 
, J*' Thc fluxes calculated for Green 
Lake are divided Into three, periods: a base- 
line penod with low depositjon raies (0,016 
atom cm s ), a period of enhanced rates ■ 

durlntr the Snrtrer finri 


• — ; " « ■ ur ennancea rates ' 

during t|ie SpOrtr and Maunder minima (ub 
j lo 0.1 atpm.cnr 1 s ‘hand the last 200 years : 


Sources of Atmospheric Methane 

S. Hameed estimated from the c ^. , _ b ° I L^ 
topic ratios measured! in aUnosp| i ^c_ ( 

ane the fraction of, methane derive pj 

the incomplete combustion of : fo»* ^iWie-. 
the parttalburnirig of bioiii ass » ^ ,, 

rial sources. BioniMS burning may- .•• 
important llian previously realizco^ 

'°Be in Lavas ' - ; ....v 

L. Bro\vn discussed 1 progreM ^ 

10 Be ip volcanic rrieksj The.poijW^Wfg| ■ 
of jEhis ongoing; worii |s to .demd . 0 f, ,,,. 

island-arcdavas'contaln a, e sea l • 
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ftifctJj ° j" • , MUXC ^ nave ste§iri] 

near 0.3 atom - 
; 4 ■'* [ He Observations for the secorid- period 

i n ,atc ^; n . h aiie bu(n°t jnteibporal'd^^T^U ■ 

'-""A* v '* 


v-.Ni 


in im to 10 w aiom '"Be K 1 while igm-uux 

Soretlwnnfew..ii |,i »ny«...s«»hl 

L M hare virtually mine. In the last >e.u 

“Sr of analyses »r rok imtc ro« ks. hnng- 
total to about -IU. I lie export!. tenters 
k mins to trv 10 minimize umiamiiiaimii 

jdTand rain. TIk-v diviik- ilicir 

■ ihiw CTOitps. Twenty ul 21 samples 
(Sd^Akuiians ami Genital Amu icacon- 
SbSwen 2 x I0 6 at.d fix llfuu. m ®Be 
A i n f0 ntrasi, 10 nnu-tsLuul arc lavas anil 
flood basalts have less than l x HI* at. mi 

Island arc samples Irom the Amies 
jndihe Far East seem i» ti.iisiiuiie an tiller- 
mediaie group: Musi have Icrnr Be cinitetiis 
but a Few are similar t*i the Central Aniurii an 
Ians. Brown prefers in defer unn|>arL«»iis ol 
n Be with other elements uiiiil the Be sys- 
umatics are more firmly established. For the 
mjjeni he concludes that islaml-mr lavas do 
Indeed contain l0 Bc that once result'd in pe- 
lagic ooze. 


w Bf in Phosphorites. Mn Nodules, and 
Ptitdfvm 


C-Tuniz reported measurements of "'Be in 
marine phosphorites. Thc aim of the study 
was to learn more about the timing of plins- 
phoriie Formation. W.C. Burnett and H. II. 
Vethhave argued in several puhlkaiioiis that 
C-Th disequilibrium dating suppoi ts a recent 
(<2x ID 5 years) origin for Lcmiii pliosphu- 
rites collected off the coasts of Chile and 
pnu. Others have questioned this conclusion. 
Tunii and coworkers showed that ( 1 ) phos- 
phorites contain about 2 .< It)' 1 atom '"Be 
g' 1 , about twice as much as nearby sediments 
jnd (2) laminated phosphorites with 234 U- 
®Tli top-to-bottom age clilferences of a few 
thousand years have no l0 Ue variability within 
nperimental error as would he expected il 
ihr lH U- l}<, Th ages were valid. Two kind' of 
blanks were discussed. Five million-yea t -old 
phosphorites from Bone Valley. Flu., have 
lo* “Be contents, consistent with mdioailive 
den), leaching, ora low initial complement 
of "Be. It remains to be seen whether ven 
nU submarine samples eon lain l0 Be I rout wa- 
ter-borne infiltratiun. A negative liiiding 
'mold strengthen thc case for l ecent phos- 
phorite origin. 

Several groups have exploited arc elei ai-n 
tow spectrometry for the measurement "I 
l5 Be and other crismogenii railioinu tides in 
manpnett nodules and rt lists. The results 
themed to calculate growth tales; tln-v 
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may also give itiFurmaiiuii uhoiit the condi- 
iiciiis iiuilei which deposition occurred. A. 
Maugini and c (workers suulietl a manganese 
iimt HMne 20-40 cm thick dredged From a 
de-pill nl 4830 m ill die central Pacific. They 
measured die "'Be and metal contents of 18 

samples. A plot of ,u Be by depth suggests a 
twii-suge accumulation history: an early one 
lasting Irom 1 1 to 6 m.y. B.P. with a deposi- 
tion rate nl 4.8 mm/MY and a late one with a 
slower deposition rate of 2.7 mm/m.y. Tlie 
shift ai ti nt.y. B.P. may coincide with a dis- 
C( nit in nity in thc b n G record noted by oth- 
cys. With the aid of the growth rates, Man- 
gitti calculated dates For several petrographic 
and chemical changes observed in die emit. 
Many of these events apparently coincide 
with changes in palcrKcuMgraphk circulation 
inferred independently Tram the study of 
deep-sea sediments. Maugini concludes that 
the compact Mn nodules and crusts can pro- 
vide palcoceanugrapliic histories. 

Motivated by the lack of reliable isotopic 
techniques for the age-determination of pe- 
troleum. F. Yiou and coworkers have begun a 
survey of l0 Bc in various petroleum reser- 
voirs. Oils older than 25 nt.y. contain no de- 
tectable ,rt Be; crude oils thought to be 2-5 
m.y. old have detectable quantifies nf l0 lle, 4- 
9 * l*i fc atom g -1 ; a modern, hydrocarbon- 
rich sediment ciniiiiins 4 x I0 7 atom 10 Bc 
', some of which may attach to the clastic 


posits may also occur. Tins process, too, 
would increase the calculated *U ages. 


°fle 6? 2(1 A l in Impact Ejecta 


The application of cosmogenic radiomi- 
cjides to the study nf impuci-prudiiccri mate- 
rials was discussed by G. Raisbeck and F. 
Tera. Last year Pal rt at. [ 1982] showed that 


auslralasian tektites contain -2 x in 8 atom 
Be g“ l . They argued that the l0 Be mid the 
tektites formed on earth, but could not cn- 


aimospliere.y. Graphs*. Res., 8-t , 423-431, 
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Pal, D. K-, C. Tiiniz, R. K. Moniot, T. H. 
Kruse, and G. F. Herzog, l0 Bc in auslral- 
asian tektites: Evidence Tor a sedimentary 
precursor, Science, 218, 787-789, 1982. 
Raisbeck, G. M., F. Yiou, M. Kruneau, J. M. 
Lniscaux, M. Lieuvin, J. C. Ravel, and C. 
Lori us, Cosmogenic 10 He concentrations in 
Antarctic icc during thc past 30.000 years, 
Nature, 292, 825-826, 1981. 


cnni|NHieiH. Thc authors note that many fac- 
tors may influence the l0 Be contents of crude 
oils, among them initial deposition condi- 
tions. exchange with water, sediments, reser- 
voir racks and kerogen, and migration his- 
tory. 


i0 Be in Soils 


Nf. Puvich and J. Klein both reported on 
m Bc measurements in soils. The multiple ori- 
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gins nf soil particles puse a difficult problem 
for isotopic dating ol samples iimrc than 10 s 
years old. It has been suggested that with 
suitable modeling, l0 Be measurements may 
provide useful information about soil chro- 
nology. Pavkh measured the l0 Be cunieius in 
soil columns Irom Merced River. Calif., ter- 
races ranging in age I nun H.04 to 3 m.y. As 
expected, total “Be inventories increase with 
ci ilit mu age and thickness. For the oldest col- 
umns. however, the standing cop nf w Bo 
bills short of the aiiimiiit auticipaied based «m 
( iirrrill estimates ul the tIe|msitioli rate and 
ihe assuinplioii fum|ilete letentimi. From 
die shoitl.ill the authors esi ini.it e a '"Be resi- 
dence time ol'ii •*. years Mtnitighim rt nl. 

1 19X3] nluain a lower value uf aliout in 4 vears 
front an analogous study of uther s«-il cul- 
ii inns. Whether die disc repanev arises from 
sampling nrrilans or site-sjiecifir clififeiences 
is nut resolved. P.ivirh notes ,i cunelatimi he- 
t ween tl.iv and l0 Be imucius in the soils. 

Klein and mwnrkers have been siudying 
erosion in vai iuus wmerslied regions hy ap- 
plying mass balance to ,0 Be. They measure 


tirely exclude die possibility that a small ex- 
traterrestrial component, either lunar or me- 
teorhic, carried some ,n Be. If the l0 Bc were 
extraterrestrial, however, the tektites would 
also have to contain measuieable quantities of 
other cosmogenic radionuclides such as 2h AI 
and JS Mn. Raisbeck used accelerator mass 
spectrometry to measure the :fi Al contents uf 
several auslralasian lekiites and other impact- 
related objects. The :6 A!/ ,0 Be ratios observed 
were consistent with a terrestrial but not an 
extraterrestrial utigin. These observations 
unambiguously rule out a lunar origin for 
tektites. Raisbeck also found that other im- 
pact-produced materials such as Libyan des- 
ert glass contain h AI in amounts consistent 
with what cosmic rays would produce on 
bombarding terrestrial surface matter for 
~1Q 7 years. He suggested, as have others, 
that the cosmogenic radii luuclidcs may prove 
useful in the calculation of surface exposure 
ages of terrestrial rocks. 

Tera presented the l0 Uc contents uf more 
than 20 auslralasian tektites and the 36 Al con- 
tents of six. Again the “A I/ 10 Re rat ins were 
terrestrial. Tera stressed the small range of 
values Disserved for “Be, values which aver- 
age about 2 x 1(1* atom "’lie g" 1 . Sediment* 
harvested from continental margins exhibit u 
similar, small range of l0 Bc contents. Soils, in 
contrast, have l0 Be contents that differ mark- 
edly Hum location to location, ranging from 
1 >. IU 7 to over I0 10 atom l0 Bc g" . Tera sug- 
gests a continental margin for the site ol the 
impact that produced auslralasian tektites. 

An origin cm a continental margin would ac- 
commodate thc dilhculiy specialists have had 
in identifying a source cram: the crater 
would have been covered. A margin site may 
also hiitiisli material Irom considerable depth 
with appreciable l0 Be content and thus would 
help explain llie uniformity ol the data. 


Reyss, J.-L., Y, Yokoyama, and F. Guichard, 
Production cross sections of n Al, J2 Na, ?n 
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from argon and of '“Be, 7 Bc from nitro- 
gen: implications for production rates of 
ft Al anti 10 Be in the atmosphere. Earth 
Planet. Sci. Lett., 53, 203-210, 1981. 

Stuiver, M., Solar variability and climatic 
change during the current millenium. Na- 
ture, 286, 868-871, 1980. 


This report was prepared by G. F. Herzog, u<ho 
is with the Department of Chetnisliy, and T. H. 
Kruse, who is with the Department of Physics, of 
Rutgers, The State University of Neui Jersey, New 
Brunswick, NJ 0891)3. 
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Isotope Instrumentation 


Editors Note: The following coiitmrntnn if ex- 
cerpte/l from the second preliminary report ait isoto- 
pic iuslrumriitalinn in geofhemsiiy and Mineralogy 
submitted to the lutmocietul Committee on Instru- 
mentation in (leoekemutry and Mineralogy 
f/(7GAf). The report exfnews the opinions if one 
individual (HUD) and in nu way « un official 
expression of the /(.7GAL For a copy vf the full re- 
port write to Britcr IE line, 1 1721 Wry River C.t., 
Heston. VA 22091. 


Accelerator Mass Spectrometry 
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ihe '“Be contents uf sediments from rivers or 
un cniiiincniiil margins, multiply by the sedi- 
ment flux, and compare the result with the 
hi 1 1-< h i L rate of w Be over the watcrslied. In a 
few cases such as the Amazon and the Sus- 
quehanna rivers, ,0 Bc inflow and outflow 
match to within a factor of 2- In many others 
such as the Mississippi and Yangtze rivers. 
M, He loss may exceed accretion by as much as 
a factor nf 1». No “prinHird»r watershed lias 
been found to give a steady-state for Be. 
Thus, increased erosion iluc to agriculture 
may account for pari but need not explain all 
of the net loss. Klein notes that, with a Tew 
exceptions, areas with lhe highest erosion 
rales produced sediments with the highest 
l0 Bc contents. Thc authors conclude dial ero- 
sion lends preferentially to carry away parti- 
cles rich in ,0 Be. 


*c.l in Groundwater 


The relative inertness of aqueous Cl ren- 
der it especially suitable as n hydrologic trac- 
er. Groundwater contains ,fi Cl derived from 
three main sources: cosmic ray bombardment 
of the air and of rocks, activation of rocks by 
fission-produced neutrons, and bomb testing. 
With appropriate modeling the content! 
of groundwater systems give clironolbgiral 


The advent ol auelcruiur mass spectrome- 
try has greatly facilitated the measurement uf 
sikh long-lived |i-ciuiuers as 3b Cl, ^Al, l0 Be, 
and IM I. The new technique obviates the 
need for fastidious radiochcmisiry. reduces 
In innn limes the minimum sample masses, 
and gives results in hours rather than thus or 
weeks of tnuniing. Technical advances ton- 
tiinic. D. Elnioic pointed to pros|Kcts for 
nicHSLiring 4| Ca and certain stable elements; 
for example, platinum. Accelerator mass 
spectrometry ntay prove helpful in the mea- 
surement of solar-neuirino-prodiiced isotopes 
and in other problems in particle physics that 
have geologic detectors. Willis outlined pro- 
gress made by Hurst and coworkers at Oak 
Ridge in the detection of a, Kr by laser-assist- 
ed separation and mass spectrometry. The 
advance or resonance ionization techniques 
promises a Iiosl of new applications. 

K. K. Turekian sounded several cautionary 
notes. He pointed ouL that because local de- 
position rates of the RCN may vary apprecia- 
bly, certain investigations will require large 
numbers of measurements to establish dear 
patterns in the results. The high cost of using 
the new measurement techniques militates 
against such surveys except where no dteaper 
approach exists. Furthermore, gaps in our 
understanding or Lhe geochemistry of the 
RCN and oF the systems in which they are 
studied may doud the interpretation of even 
the most precise results. For example, diffu- 
sion as well os successive laminar deposition 
may influence the l0 Be contents or Mn crusts 

and nodules. • 

The foregoing text indicates Lite wide varie- 
ty of geophysical problems related to cosmo- 
genic riidioniiclides. While the k» i weU- 
P ion_ zsai »ap B, Kr, and' I 


known' isotopes l0 Be, *AI,'*Ar, _ 

unlikely lo challenge l4 C in importance, 
iminv niches that 4 C cannot fill. We 
rack as 


seem 
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totite stiidy of the Great Artesian Baying 
Australia and to the MHk River Aquihrjn; 
Alberta, Canada 


vein augments our knowledge of sedimenta- 
ry, debositioria), and, erosional processes. 
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The Accelerator Mass Spectrometer (AMS) 
at the Univctsitv of Arizona, built bv General 
loiiex un the GKkcrofl-W.il toil principle, is 
repot ted bv Paul Dm non to he operating rou- 
tinely and well at 1.8 McV. Radiocarbon age* 
that match or exceed the best under ground 
beta cuiiiiiing facilities arc repoitcdlv living 
produced. Reproducibility is reported lobe 
IS. a value Damon feels tan be improved as 
they get more experienced in preparing :mcl 
mounting samples. A second machine at the 
Univcisily uf Tut onto — built .diet the initial 
University uf Arizona instrument — is ni- 
mored to be uperuting at 2.5 MeV and Da- 
mian is now checking this out. At Arizona 
they will now convert to using tliloriue-36. 

The price of the General fonex machines has 
risen to about S1.4 million. 

Cooperative research with nunv investiga- 
tors continues at ihe University of Rochester 
tandem Van de Gruaf mass spectrometer of 
which. D. Elmore reports, 20fr is funded to 
do earth science studies. This facility is the 
must versatile laboratory, with data on chlo- 
rine-36 in ice. as well as a variety of berylli- 
um- 10 studies, being published. Meyer Rubin 
has been doing radiocarbon studies there and 
reports that it is sufficiently well automated 
that he can run samples hy himself so long as 
nothing gues wrong (i.e.. in routine opera- 
tion, one doesn’t have to be an accelerator ex- 
pert). Analytical uncertainties seem to he 
aborn 5% though Rubin feels he is getting 
about 3Sf. date on radiocarbon. Elmore re- 
ports that other kinds of studies are planned 
such as iodine-129. 

The tandem Van de Graaf mass spectrome- 
ter at the University of Pennsylvania has been 
progressing well. Papers by Roy Middleton 
and colleagues, Lou Brown of the Depart- 
ment of Terrestrial Magnetism (BTM), and 
Milan Pa rich of the U.S. Geological Survey 
(USGS) and others have involved primarily 
beryllium- 10 in soils and die most exciting 
paper on volcanic rocks; however, the first 
application paper by AMS on aluminium -26 
has also recently been published. Although 
this facility is noi as well automated as the 
one at Rochester and must be operated by ac- 
celerator experts, R. Middleton is known as 
' the genius of sources (G. F. Herzog of 
Rmgtrs University refers to Middleton's 
"window maker” source as a real advance). 
Intensity has been increased by a factor of 50 
since 1979- As of the' time or this report, the 
University or Pentisylvnnia/DTM leant has yet 
to sell an earth science ^proposal lo NSF, so all 
studies so far Hre "bootlegged*' off of particle 
physics funding bill with the knowledge of 
the funding agency. Small but import am sup- 
port is provided by DTM and the USGS. L. 
Brown reports that they curhave excellent 
reproducibility on a given day (perhaps 1 0. Iff) 
but reanalyzes a few weeks Infer pipy differ by 
5%, 
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and pelagic scdlme nis'aiid fektiies. As of the. 
time of this writing; ht has a grant toyerihg 
Ihiswhrk. ^ 

■ Time on (he Yalc ttiudem. Vaii de Graaf ; 
.... _. Krishnaswaml, and J. H, ‘ , I1Q ^ specirameier Is severely limited Bind is , 

* 0 £e bontentrations and thp lotig. bootlegged, but there : have bten sqjn.e impor- 
■ ' lides in ■ _j. taw papers by Turekian anti colfeagues'on,. 

. ' . beryfll uip-10 in manganese nod ules. . I believe 
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a thesis on sediments is completed also. 

Herzog has pointed out that a landeni Van 
de Craaf is also operating at the University of 
Washington <C. Far well) and that die State 
University of New York at Stony Brook (A. 
Champagne) is starting up. 1 haven’t run 
across any papers from these facilities, how- 
ever. 

A matter (h;u needs mentioning is the itin- 
era in U.$.-nun U.S. research elforts. The 
first paper reporting AMS radiocarbon dates 
recently appeared in Scieuce. This paper was 
a collaborative effort by u physicist at San 
Jnse Slate with the AMS group ;n the Swiss 
Federal Institute of Technology. T.-L. Ku 
and colleagues have been doing beryllium- 10 
studies of manganese nodules with the To- 
ronto AMS group. It appears to be diliiciili 
for all the U.S. scientists who wish io partici- 
pate in tlie ierrcsiri.il cosmugenic radiunu- 
clide work to be involved with U.S. AMS fa- 
cilities, but at least some of those being left 
out are being resourceful in finding collabo- 
rating facilities somewhere in the world. The 
problem is not restricted to the U.S. scientists. 
C. M. Raishcck or France— the person who 
started it all and had a 2-year head start — has 
not been able to get on French facilities, so 
has been coilalKirating with researchers at 
U.S. AMS facilities at the univci sides nf 
Rochester and, more recently, Pennsylvania, 
Raisbcck is now getting a General [oncx ma- 
chine. however. 


Elmore has pointed out m me that the very 
important krypton-81 (not formed by sponta- 
neous fission in nature, like clilorine-36) can- 
not be done by AMS methods because it does 
nut form negative ions. An alternative, laser- 
based method is being worked on by a con- 
sortium involving Scripps, Bern, and Oak 
Ridge. G. Wasserburg points out that once 
improved electronics are developed for the 
Canteen imi probe, it slinuid be ideal for do- 
ing nluminiiiin-26, so AMS might not be nec- 
essary fur it. Therefore, AMS facilities cannot 
do all die cosmrigenic radionuclides, and the 
relatively less-expensive instruments like the 
ion probe may be suitable for some others. 
Although the big tandem Van de Graaf facili- 
ties are adequate for the time being to do die 
first order studies in die frontier scientific 
area of terrestrial cosmogenic radionuclides, 
their expense (more than Si 000 per day) and 
lack of high, long-term precision probably 
will render them unsuitable at some unde- 
fined dale in the future. The relatively low- 
cosi General lonex machine is nol yet operat- 
ing at (lie S MeV mentioned in the specs. Al- 
ternatives (desk Lop cycladons of Muller, etc.) 
are not yet developed. Our problem, there- 
fore, is two fold: 

(I) We must get funds for terrestrial cos- 
mogenic radionuclide studies, both for scien- 
tific investigations and for operation and de- 
velopment of a few existing AMS facilities. 
Proposals in scientific exploration (where 
AMS has die hest applications) receive hostile 
peer review in die earth science area of NSF, 


compared to the normal scientific engineer- 
ing proposals (where you know a iot and can 
make a goad case for the next step); 

(2) We must develop less costly, more pre- 
cise instrumentation over the next decade. 

As bootlegged research and research fund- 
ed by other agencies or parts uf NSF spon- 
sored research by the Physics Division be- 
come published and terresuin] cosniogenic 
radionuclides begin lo move into a less pio- 
neering mode, the hostility in die peer review 
system of die earth sciences community in 
NSF may begin to evaporate. This develop- 
ment will stress existing NSF budgets in earth 
science, especially as the interest of the Phys- 
ics Division can be expected to wane. 

I am a little bit uncertain as to what is the 
proper thing to do for the next step. Certain- 
ly I am not competent to render a Delphic 
decision. I think two tilings are needed, how- 
ever: (I) a strategy on how to proceed over 
the next 1 0 years or so in this area and (2) 
some priorities as to where cosmogenic radio- 
nuclides should be. relative to the rest of geo- 
chemistry and mineralogy. 

As for the importance uF this research area, 
f quote from the previous report of I unc 16, 
1982: 

This frontier area of geochemistry is not 
only exciting— for example, it appears 
from Be-10 studies dial sediments are be- 
ing subducted in many areas— but has 
great application to societal goals as well. 
These applications extend from the dating 
of mineral deposits (many phosphorite de- 


posits thought to be Recent are mdmK 
shown io he M,uce„e. bn, i| lcy 
to date) ,» the already mentioned ^ 
wa cr dating lor waste storage t0 fif 
M ability evaluation. 1„ gt«J d JP* 
there ts the dating l.o,h sedinien* L 
sedimentation rales, evolution ofsoju l 
dm mg exposure ages of target rocks 
of the must difficult dating f reaa 
torrential flooding and land slides and t 
tcrmtiunto.il of recurrence intervals. p*? 
sure ages are a good way to get at 
the technique works. 

In spite of the difficulties, there are an i™. 
pressive amount of research, number of £ 
ers and variety of research at the four rfi 
facilities (hut mainly Uodiesier and Peniml 
van, a) as testified to by the symposium JL 
nizcd by (». E Herzog at the Baltimore AGU 
meeting on May 30 {Eos, May 3, 1983 on. 

2 rrh H v ri?! L, "T"* wpm h *■» tie 

of The \ Gl News). Papers involving AMS 

were nresemed on ,0 l)e in lake systems % 

and y\ in ice. ;i beginning on ground water 
Be m precipitation (2 papers), ,0 Be in soils ' 
and also in erosion and deposition, l0 Be m 
phosphorites and in crude petroleum as w& 
as in a manganese crust and, of course, tri- 
tiles (2 papers). If I've counted correctly [he 
symposium involved 36 researchers, some of 
whom are on more than one paper. The in- 
terest is certainly there and should build dur- 
ing the decade. 

Bruce R. Doc 
Editor, The PGP Mis 
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centric coordinates ol' earth -fixed pnims, es- 
tablishment of ties between world dam ins am! 
detenu iualioti of polar mot ion and the 
earth's gravitational inodi-l. 

Tlie launching ol' the first satellite during 
llit-IGY and tlie sulwequcru laimcliing of 
dedicated gcotlciic satellites started j new era 
of glolial “daiinris.” [)«U was first m solve 
such a datum in I ‘Kill, 'flu- solution tbai be- 
came known as tlie World Geodetic System 
( WGS, in I {Kill rims pmvidt-il for the first 
rime a “u uly'' gent en n it worldwide Miunli- 
nate system Tor gloljjil mapping and dialling. 

5. Gravimetric 
Investigations 

Under tlie IGY gniviiy program. DoD 
played two import a ill inks: first, to partki- 
jjate net it ch in gravity measurements all over 
the globe and, second, in provide lugistk sup- 
port to other agencies in remote areas like 
the Arctic and Antarctic. 

The measurement program, besides filling 
in the gaps where gravity observations were 
scarce and of doubtful accuracy, included the 
establishment of first-order stations, the cali- 
bration of gravimeters, the verification oft lie 
connections between established stations, and 
the extension of the worldwide gravity net in- 
cluding ocean areas. In remote lerritories like 


Antarctica, gravity inensurciiicnis were also 
made in conjunction with seismic and glacial 
studies to improve our knowledge of isosiatic 
compensation in that area. 

DoD wns also one uf the pioneers that rec- 
ognized the importance of a “combined" solu- 
tion from surface gravity information and ob- 
servations of satellite orbit perturbations 
available from the IGY earth satellite pro- 
grams. From the initial computation of lIic 
third zonal harmonics in early 1 939. DciD wns 
among die first to solve a glolial geupotemial 
model under die Wurlcl Geodetic System pro- 
ject the fallowing year. 

In its logistics support role, (lie U.S. Navy's 
ship The Compass Island provided a gvio-stubi- 
lized plat form for the first successful sea sur- 
face gravity observations on Novcinhcr 29, 
1957. This historic operation thus esiablished 
that it would lie possible to acquire data from 
over 8U3 of the earth’s surface in die suc- 
ceeding years. Along similar lines, indispens- 
able airborne and ground support were sup- 
plied to the IGY Antarctica gravity- traverse 
teams by a U.S. Navy task force. 

6. Geodetic Laser 
System 

The pioneering efforts to develop satellite 
laser illuminating and ranging techniques 
were successfully conducted fry AFGL in 
1963. Also, experiments with corner-cube re- 
flectors (CCR) by the Army Map Service (now 


DMA) began in the years following the IGY. 
These are examples of DoD’s indirect contri- 
bution lo geodesy, h is interesting to note 
that earlier attempts with CCR’s were per- 
formed with 60-inch searchlight beams. On 
the basis of die knowledge acquired as a re- 
sult of the IGY, it is not a surprise that these 
attempts failed because or large aiiiounLs uf 
backscauer. 

As the system design progressed, the CCR’s 
were replaced by more ellicient retioreffec- 
tors. The original concept to measure dis- 
tances whli geodetic accuracy became a reali- 
ty. We all know Lliat in today’s world lasera 
form the essential ingredient or sonic of the 
most accurate and complex geodetic instru- 
ments. and the word laser itself has become 
synonymous with high accuracy geodesy. 


7. Summary 


On this occasion marking the 25th anniver- 
sary nf the IGY, this article has recalled some 
of tlie DoD activities nr the initial years that 
significantly contributed to the IGY satellite 
programs involving active, passive, and coop- 
erative satellites. 

Today, DoD continues to support die de- 
velopment, enhancement, and application or 
new technology in such areas as satellite al- 
timetry, airborne gravimetry, gravity grnriio- 
metry. inertial surveying, interferometry, 
charge coupled devices for geodetic astrono- 
my, and others. And, of course, there is a tre- 
mendous effort going imo tlie Glolial Posi- 


tioning System, which is scheduled to be op- 
erational later in this decade. 

Time docs nut allow mention uf all the 
contributions made by DoD Lomponenis that 
fulfilled the IGY objectives in satellite geode- 
sy theory, practical methodology of data re- 
duction, satellite tracking techniques and in- 
strumentation, gravimetric investigations, and 
oilier Ixisic research. Ii suffices to say that 
much of today’s technology is a result of tht 
stimulus provided by the dedicated and con- 
centrated efforts begun (luring the ItiY. It 
has been a fantastic 25 year era for geodes) 
and for us. 

Gutiirilniiions require- people, and while it 
is not our iment to mention all of those asso- 
ciated with or -siippiined by DoD during thb 
era, the geodetic world will remain beholden 
lo those represented by the likes of the fol- 
lowing: the O’Keefes. Kiinlas, Chorines. 
Fischers, Leroys, Aitderles. Kershners, Waf- 
fen I nicl is. Newtons, Cohens, Whipples, lin- 
dens, Markowitzes, Winklers, Heiskaneiis, 
Uotilas, Muellers, Rapps, Woollards, Tai- 
wan is, Wi Ilia i uses, Murrays, FaVIvakIm, 
gigeorges, Win aliens. Fullers, Benders. 
Thompsons, S/nhm, Sclunids, Mancinis, 
Gamhiiios. Marlins, Deckers, Ballews, Daugh- 
ertys, Wilcoxes, Ewings, Whites, Macomben. 
Schwklcrskis. 
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Antarctic Research 
Priorities Set 

Highest priority for future research under 
the U.S. Antarctic Program should be given 
to the "extraction or the unique climatic re- 
cord preserved in the Antarctic ice sheet” and 
to “the study of the response of marine life to 
the unique environment at the edge or sea 
ice.” Thai’s the word Irani the National Re- 
search Council's (NRG) Polar Research 
Board, which was asked by the National Sci- 
ence Foundation (NSF) to recommend prior- 
ities for research efforts in tlie Antarctic. NSF 
Hinds the U.S. Antarctic Program. The board 
ranked eight large-scale research projects in 
order of priority, identified three smaller, 
more specific projects that should be included 
in tlie IJ.S. Antarctic Program, and listed oth- 
er necessary, supportive activities with ’‘wide- 
spread ini plications and applications.” 

The board says that the best long-term re- 
sults will lie gleaned from the U.S. Antarctic 
Program with a mixture of the “intensive. In- 
tegrated, large-scale projects focused on one 
or more or the principal research questions." 
the “smallcr-srale, lowcr-cml projects." and 
“other activities, including ongoing collection 
and analysis of data, publication or scientific 
results, and production uf maps.’ 1 

In addition to the two projects tagged as 
highest priority, the Polar Research Board 
recommended in its report, Research Emphases 
for the (J.S. Antarctic Program, six other large- ■ 
scale, integrated projects. Very high priority, 
in the board's view, should gn lo 

• A major interdisciplinary study oF tjic 
continental margin in tlie Ross Sea area of 
Antarctica, in vulving marine geology- qncl 
geophysics, oceanography, and marine bioio- 

sy-. ..... •' 

. • A program of auroral, magnetic,. iono- 
spheric, and thermospheric measurements = ' 
from South Foie Station to develop aii under- 


standing of global energy transfer in the 
ntagnetosplieric cusp and polar cusp. 

• An interdisciplinary investigation of tlie 
structure and intensity of the Weddell gyre 
and the impact of the associated fluxes on the 
climatic, glacial, and biological environment. 

High priority was assigned to 

• A coordinated program of geophysical 
studies aimed at understanding West Antarc- 
tic cruslal structure and history and die 
dynamics of the ice sheet. 

• A multidisciplinary study integrating 
physical and biological measures to determine 
the causes for , and ecological consequences 
of. the swarming behavior of krill. 

• A study of the interaction between elec- 
tromagnetic waves and energetic panicles, 
making use or conjugate-point measure- 
ments. 

In addition to those eight projects, the 
board recommended three small projects. 

The first, designated as very high priority, is 
studying the life-history patterns and adapta- 
tions or the Antarctic biota. The remaining 
two. nsstgned high priority, are measuring 
tlie heal budget at and around South Pole 
Station and studying the bingcochemical pro- 
cesses in Antarctic ecosystems. 

Other activities within the purview of die 
U.S. Antarctic Program that the Polar Re- 
search Board said should be continued in- 
clude "tlie production of topographic and 
geologic maps; the collection of meteorites; 

, ‘he monitoring programs at South Pole 
and McMurdo stations tliat provide data on 
upper atmospheric, cosmic, and solar phe- 
nomena, earthquakes, and earth tides, con- 
stituents of the atmosphere, and standard 
meteorological data," • • • 

i n, P len,cm lhe research pro- 
jects identified, I he NRG board apid dial 

J^J**i*« «he University of 
Wisconsin Geophysical and Polar Research 




Center, is chairman or the Point* Research 
Board. Three ex officio members and four 
agency liaison representatives complement 
the 16 scientists who constitute the board. W. 
Timothy Hushen is executive secretary. 

~BTR 

Diamonds at High 
Pressure 

New calculations indicate that diamonds 
may not have any phase changes at pressures 
23 * N m 2 (23 Mbar) (M T. Yin 

20Qfi inft^ n ' ? kysical Revhw LeUm ' 50 ’ 
XUU6, 1983). Tlie importance oF this result of 

course affects the applications of diamonds 
beyond their value as gem stones. Single crys- 
tal diamonds have served as very strong win- • 
dows for the transmission of a range of radia- 
tion spectra m high-pressure experiments. 

The ultimate strength or diamonds, however, 
could mark the limit or experiments at 1 
Mnar and higher pressures. 

A few laboratories have been able to ex- 
periment at pressures equivalent to those at 
the earth s mantle-core boundary (approxi- 

JISjj *' 5 but such experiments can 

hardly be considered routine. Extrapolations 
rront experiments done by the General Elec- 
tnc Research Laboratory in Schenectady, 

W' A-Van Vachten (Physic* Sta< 

\ 7 ' 197l > wa-SPlEi dia- 

u »df r 80 ? phase change at 
about l .S Mbar;. iF so, diamonds used as win- 
dow-anviU would fail at the transition. There 
hns been speculation that the phase change 
would include a reorder oF diamond* eleL ■ 
imnwstntaureto the .metallic ’state. 

Yin and Cohen; calculated that a high-pres- 
sure transition to;the simple cubic structure 
would occur in diamonds at 23 Mbar. The . i 
pseudopoteiiual teclmique they employed has • 
* prove" .successful in numerous other rases • 
and u becoming a valuable tooj in crystal cal- - 


dilutions. According to an account byj. "J®* 
of the Clarendon Lai x»ra lory, University o 
Oxford, "Yin and Cohen assumed only me 
atomic number of the element and iheiJTf 

..r i i Hf>if>rmiiied mv 


atomic lUllllDCr CJl LUC cicmcm —* 

of crystal struct ure atul then deitrmnic 
lattice coustnuls, cohesive energies and 
moduli” (Nature, 305, 102, 1983). 

- »/~ 4 u»n Iiad 


mottuir (Nature, jus, tuz, 

The earlier work of Van Vechten 
pointed toward a p-lin (tcliagonal) 
structure for the high-pressure carbon p 
in analogy with silicon and germamum. 
and Cohen ohuiined consistent rewlis 
different result for the diamond. Tne 
Mbar transition pressure bodes wINO 
ing experiments above the present i- j 
Mbar maximuni. The new results 
ing, however, of the yield strengui 0 „ 

mond, which could result in ° T 
considerably lower pressures .— PMa 

Real-Time 
Ionosphere Data 

Ionospheric electric fields e8t i m ^^l^riati 
observations with the STARE WgJ? 
Twin Auroral Radar Experiment) 3) 
have been available in real dme sin 
1983. Suali field infonnaUbn b the 

To cairy out well-defined eJi Pf r ‘T, v siem. * 

earth’s ionosphere/mpgAetos^.here w ^ 

is desirable to have access in real 
which define the state of thts sy*^ • 
principle that no; geophystcaj 'C**. ■ l0 ,pirere 
..conditions in the lortosphere/mag ’ . ^ 

are recurrent, arid thus the state yfm - ^ • 

an experimented will reoettir ev 

determine whmi, exi^rim^niert h ^ V ^ .’. 
•relied on observations ilff'I^Sl'. 
on currents (magnetometert) ano « 
particle predpftatfoo (riometer, ^ . j 

•^STARE consists of ' 

with a cOihmpn field, of view coV®* 1 ■ 

i - ..y' • -lx 
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win qoo km* of die /: region over uortlici u 
rfavia. Simiiliaiiwuis oiiscrvauous of 
tarbcaiter intensities and Doppler vrlmnici 
famuhe two radars allow estimates ol die 
Lnspheric electric field with a spatial res, In- 
ifon of 20 x 20 km and a temporal resolution 
of typically 20 s. The only requirement is dun 
iheekcuic fields exceed a threshold «if alumi 
for generation ol radar amoral ii- 
Libriiies (see E. Nielsen and ). D. White- 
3 in Space Rfsemch. 2, 131, 1 983. 

and R. A. Greemvald et al.. Radio St irate, 13, 
HJ2U978). . 

The radar stations are computer cunt rolled 
(Dau General Nova 2, 16 kilobyte memory) 
and in continuous operation. Both stations 
ae now equipped with cnnumuikiiiion soli- 
ware (written by C. Steward, Leicestei Uni- 
versity, UK) and hardware, wliitli permii 
iheo to be readied over the normal tele- 
phone system. All parameters governing the 
ndar operations as well as all measurements 
are transmitted at the end nf each integration 
time. This transmission does not interfere 
with the normal operation uf the radar. 

All experimenters desiring access in real 
rime to STARE data are invited to call one or 
both of the radar stations and to use the 
uansmiued data to help determine when an 
experiment should be initiated. Should the 
STARE system be used later in the analysis 
and interpretation of nbsci various, then a 
cooperation with the STARE group sliuuld 
be arranged. We believe that this access multi 
beef interest for ground-based experiments. 
Oldie experiments (fur example. HEAT- 
ING, EISCAT, VIKING), and rocket and 
balloon experiments. Two rocket ranges (AN- 
DOYAana ESRANGE) lie within the STARE 
field or view. 

For more information, contact E. Nielsen, 
Max-Piinck-I nstiiut fflr Acroiininic, U-3-II I 
Railtnhurg-Lindau, FRG. The STARE sys- 
tem is operated by the Mnx-Plunrk-Insiimi 
(Or Aeronomie in cooperation with El. A It. 
University of Trondheim, Norway, and die 
Finnish Meteorological Institute, Helsinki. 
Finland. 

Prospecting 
With Neutrinos 

One of the latest a I tempts to explore the 
interface between physics and gen phv. sits is 
ibe otravagaut scheme of Alvaro IU : Kujula. 
MkaGbsliow, Rolx'ri Wilson, ,md 
G»fg« Charpak, in be pul dished in I’hyurs 
Rtpiirts. In wliai these llieoretical and experi- 
m fnial physicists described recently as “our 
niid project" (Physio Today, August I9H3). a 
regn-energy neutrino Iseani is to lie used as a 
^physical prospecting tool. 

The beam would lie able in look for oil, 
“to™ gas, and high-auiiiiic-mmilwr niet.i] 
*; a "? il w o»ld be able to profile the verii- 
density (list riliut ion ofihe earth. I)e Ru- 
rfv** i e ? nc 1,1 , * , ' s Iroin the w«nid 

machines, so it is uaim.il io ex- 
that the “(Icoirmi," the field inst i iiiiii-nt 

k a^o. 1 ^ ^ lC,,S ^ lC ,lcllU '' ,l “ hc’mii, is to 

Totheir credit, the four panicle phy.skists 
crl! T°u mC< ,llc ‘“Usequem es ami tin- 

ta r l 1 ,UI ^ 1 ^ i,, ‘fio iiuu'iine tould fie 
er7C rab,,m ?l or even less; bower- 

siidin C0l,ce< * c fltcir i c*iil roiicem is that it 
“ il in, K l » very 

an- r 070 ^ ,u '^ ''"der the loving sitpci vi- 
Mruair J rcscil f' tli, y bureMunals. Thet.m- 
ftrJM ,COll t WL " llc { lrawn out into ujob"- 
jaj.u lr . vail I !l r «r years as the costs dotilslc 
forS 0ublc a 5 a ' 11, Tlii» sobering pid..!l 
Cxtt plion" '* n01 ' cx l lcr ' cn ce in fornix us. the 

Provide l ^ ctll ’} ,, ° lx:n,n really does is to 
natlfjj. _ ra, [ 1 °f acoustical distu r Inn ices and 
■hrtinoh rhL lK es , aloiI K lls P ,ul1 us i* travels 
followl- .i.! ar,]l ’ 1 l,c process fund ions as 
pfodut'p, Jr" n lUK! * CUs Hits a nucleus it 
tharsed ,? t ? vanl moving shower of 

Particles (which Ionize the medium) 


; A i p:ir,,C CS: lhc (mainly pi. 

n ; s) dec., y to produce additional ionizing ra- 

Hus sudden deposition of energy 
produced in a narrow cone of ionization, pro- 

‘lut es an acoustical signal." 

I lie lieuiiiinis, whose energies are mea- 
Mii c,l m TcV, arc produced by a Geoiron, 
winch ls mi imdcTwater-based synchrotron. 

of m So 1 ? vT' d - Photon beam 

of 10-20 FeV that in turn would impinge 

upon a target to yield a collimated beam of 
pious and kaons that would undergo decay as 
mesons lo neutrinos. This process of conver- 
sion would be tightly collimated in a tunnel 
called it Snout. 1 he Snout is actually a flexi- 
ble ink' ibiii holds a series of superconduct- 
ing magnets. Even at a distance of 10U0 km 
the hiw divergence of the neutrino beam 


(he Geotron to locate petroleum deposits at 
grem tlisiatices. At 10U0 km an array of geo- 
pliones with frequency ranges of 1-100 H z 
would be tuned in on the acoustical beam 
and at the same time filter background and 
seismic noise. Enot muus areas can be sur- 
veyed and at great depth (the signal energy 
falls off with the first rather than the fourth 
power of depth, as with seismic waves). 

1 1 also would he feasible, according to the 
proposed plan, to measure the muon beam. 
Titus GENIUS would become GEMINI (Geo- 
logical Exploration with Muons Induced by 
Neutrino Interaction). Muon sensors could 
detect differences as the beam passed 
through high-atomic-n umber metal concen- 
trations. 

A crucial properly or die beam in all appli- 
cations is tliat it can penetrate the entire 
earth. In Lhe Geoscan mode a special, verti- 
cally oriented beam of neutrinos would be 
aimed at die earth in such a way that it would 
travel through the center of the eanli, pene- 
trating the core. Muon detectors would sam- 
ple the liciint at various angles. It should be 
possible to obtain a determination or the 
earth's radial density distribution to high ac- 
curacy in a shun time. 

The project is being promised as a selling 
point for eoiisti itciion of the Tcxatruii. the 
huge liiiilron collider accelerator dial has 
licc-n suggested lor die Texas A&-M campus. 
The Texaiiou could provide a uc-turino beam 
that would he used io test these ideas of gcn- 
jiliysiiiil exploration. — I’M If 

China’s Petroleum 
Reserves 

IVih.ips because of declining yields inland, 
die People's Republic uf China Inis moved to 
its storm-ridden coast to develop additional 
petroleum reset ves. During 1979 and 1981). 
■M foicign oil-explorutioii companies engaged 
in what has been termed die world's record 
"seismic sluioi" over -1 1 1,000 km* extending 
I rum the Yellow Sea through die South Chi- 
na Sea, and including Bcibu Wan (Gulf of 
Tonkin), the bay lying east of Hanoi and west 
nf Hainan Island. These offshore oil reserves 
are estimated to be 1O-IU0 billion barrels. 

The seas off the mainland arc relatively 
shallow (most drilling has been done ill less 
titan IMI in) hm they arc stormy. According 
to a recent description, 'Typhoons can - . . 
occur In the area at almost anj- lime or the 
year, and the strong winds (IbO km 1Y or 
more) which they generate frequently wreak 
havoc in the Philippi tics, Vietnam, China, 
and occasionally. I-Iong Kong. Typhoon 
Vera, which lift southern China in late July, 
did immense damage and claimed dozens of 
lives. The main implications Tor oil operation, 
naturally relate to rig design and safety mea- 
sures hut onshore facilities will also have to 
be designed accord ingly 1 " (New Scientist, Sept. 
8, 1983). , . ... 

Exploration and drilling techniques similar 
lo those used in die North Sea, although to 
shallower depths, are being used. The politi- 


cal boundaries will not be so easily settled, 
however. The China Sea and its islands arc a 
great potential source of political conflict, the 
e u U m?v* a .* ,e * ,, B ^imed by mainland China, 
the Philippines, Taiwan, Vietnam, and olh- 

Society Merger 
Rejected 

Members of the American Society or Pho- 
togrammelry (ASP) and members of the 
American Congress on Surveying and Map- 
ping (ACSM) have rejected a plan to consoli- 
date die two societies. 

An affirmative vote of at least two-thirds of 
each society’s members present or represent- 
ed by proxy was required for die merger. 
Voting in favor ur the consolidation plan 
were 61.2% of ASP voters and 63.7% of 
ACSM voters. Almost 50% of eligible mem- 
bers of each society participated in tlie Sep- 
tember 21 vote. 

The consolidation had been discussed Tor 
several years and was formally proposed in 
June 1981. In September 1981 the two societ- 
ies agreed lo affiliate (£oj, November 10, 

1981, p. 765) and agreed to prepare a cunso- 
lidaton plan. Although the consolidation was 
rejected last month, the societies will retain 
their affiliation. As ulliliatcd societies, they 
arc located in the same building in Falls 
Church, Va.. and share a single go verm urn ml 
affairs program and an educational program. 

JOI Seeks 
Nominations 

Joint Oceanographic Institutions (JO!), 

Inc., is seeking Humiliations for a new panel 
to coordinate scientific ocean drilling. Tu he 
called the U.S. Science Advisory Committee 
(USSAC). die panel would complement the 
work or die joint Occam igiaphic Instituiiniis 
for Deep Earth Sampling (JOIDES). 

The Board of Governors uf JOI says ii 
wauls USSAC to include broad representa- 
tion from academic, govenunem, and indus- 
ii y scaurs uuisidc die 10 jCH member insti- 
tutions. and it is inviting iiominatioiis, includ- 
ing a brief vita and list ul publications, fur 
membership oil USSAC to lie sent, by No- 
vember 3, tu John IT. Cli >t wonhv, JOI, Inc., 
2IUU Pennsylvania Are.. N.W.. Suite 316. 
Washington, DU 20037. 


Geophysicists 

Richard C. Hart is the new secretary of the 
U.S. National Committee for the Committee 
on Space Research (COSPAR). Flan succeeds 
Dean Km tel, who is now tlie executive secre- 
tary of tlie National Research Council's Space 
Science Board. In addition to his new duiy 
wilh COSPAR, Hart serves ns die staff officer 
for the Space Science Board committees an 
space astronomy and astrophysics, solar and 
spare physics, and data management and 
compulation. 

John a. McElroy was recently appointed as- 
sistant administrator for the National Envi- 
ronmental Satellite, Data, and Information 
Services of the National Oceanic and Atmo- 
spheric Administration. McElroy hnd been 
acting assistant administrator since February 
1982. 

Timothy D. Steele has accepted a position as 
water resources manager or the Denver office 
of In -Sit li, Inc., a high-technology consulting 
company serving the mining and energy in- 
dustries. Steele previously worked for more 
than 13 yean with the U.S. Geological Sur- 
vey's water resources division. Most recently, 
he was chief of die water quality group in the 
Denver offipe of Woodward -Clyde Coiisul- 


7* j ' Recent Ph.D.’s 

Nominations for Medals and Awards 

w ' £« periodically Ibu information on recenily at 


lenbi . contT ibuHons to funda- • 

0DDPMH eO ^^ sics * nd for unselfish 
Peratton in research. 

idivid u 5 ' ll ? Me dal. Honors an 

ndpr*h, a J^ 10 Jed the way in 
Physical, geo- ’ 

ngirS.^ !“ I s a , leader in °SiSk 
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‘Isbnrit E * Horton 
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be less than 36 years old. . ■ „ 

Letters of nomination outlining ^sig- 
nificant cc^%Hons and.airri.wjum 
vitae shou®fent directly to the 

aODlC ttee c ha irme P : ' 
JgxfjyK Rigerie M- Shoemaker, . 

’ll S^SeoEcal Survey, 2255 Gemini. 
Flagstaff,; AZ 860P1; Bwhj. 
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Eos periodically Hsu inforniaijon on recently ac- 
copied doctoral dissertations in lhc disciplines or 
geophysics. Faculty members arc Invited to submit 
lhe following Information, on institution letterhead, 
abore the signature of the facility advisor qr depart- 
ment chairman: the dissertation title, author’s naine. 
name of the degree-granting department and I hurt* 

- union, and month and year degree wus awarded. If 
possible inditdc die current address and telephone 
number or the degree recipient (this. information 
will not be published). . 

Methane aruf Rqdmclive Isotopes hi Submarine .. 

Hydrithemw! Systems, Kyurtg-Rytil Kim, : 

; ■ Scrippa Institution pf Oreapography, Unty. 
of California, Sap Diego, Jun? 1983. 

The Ocfaiiograpthk arid Gtoidql Components of : 
Sen Surface Topography, Victor Zlolnicki, -\ 
-• ’ Joint Program in Qceanagrhptiy and ■ 

V. Oceanographic EnginMring. WHOI^irr. ’ 

''•’Time 198$. : ' • • ”• 

Vorikitj M UpuWg Near on Isolated Feature 
an the, Continental. Sfielf. Slcphen;M. Chis- ■ 
iyell Marine Science?: R«eardt Cqnttr, 

• State Unlv: af.New Yqrk, Stony Brook, Au- 


Climatic 

Changes 

by M.l. Budyko (1977) 

English translator, R. Zoilna 
English translation editor, L levin 

26Z pp • extensive bibliography • $24 


This classic volume discusses the ! 
principal features of modern climate and 
cltmales of the past. 

Budyko discusses lhe effecis oi 
climatic changes on biological 
processes, including the evolution ol j 
living organisms and examines specific i 
alterations in micro as well as macro 
climatic conditions. The author presents 
lhe need to develop methods — and 
offers suggestions — to modify lhe 
earth's climate. Climatic Changes i s must 
reading for all those interested in climate i 
and climatic modification. 


Call 

800-424-2488 

462-6903 (local) 

Write 

American Geophysical Union 
2000 Florida Avenue. N.W. 
Washington, DC 20009 

AGU members receive 30% discount 
Orders under $50 must be prepaid 
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Effects if Size, Agf uni! PhvtepcriiHl uu llypnos- 
morrguliitiou in Hrenh Tivnt Sahvfimis Fn«- 
fifj.i/u, Stephen I). McCnimick. joint Pro- 
grain in Oceanography and Oto;iiKjgr.i|»liii 
Engineering, WllOl/Ml I , Seplemlx-i 
19X3. 

Fmtvniiufrrnl Trace Elements; Uptake. !*ingt‘ne\i\, 
and lUO m y. Pnlentheonral Union. M.irgan-i 
L. Delaney, Joint Program in Oceanogra- 
phy and Oceanographic Engineering. 
WHOI/MIT, Septcmlwi 1983. 

Processing and Inversion of Arctic Chcnn Refrac- 
tion Data, Gregory L. Duckworth. Joint Prn- 
grani in Oceanography ami OcKiiiugraphic 
Engineering, WHOI/MIT. September 
1983. 

Purification ami Characterization of the Hepatic 
Microsomal Monooxygcnasc System font the 
Coastal Marine Fish Stemtomti Chrysups, Alan 
V. Klotz. Joint Program in Occaimgraplty 
and Oceanographic Engineering. WHOI/ 
MIT. September 1983. 

Wave-Induced Turbulent Flow Near a Rough 
Bed: Imputations of the Time-Varying Eddy 
Viscosity, Joint H. Trowbridge, Joint Pro- 
gram in Oceanography and Oceanograpliic 
Engineering, WHOI/MIT, September 
1983. 

Effects of Poiv Pressure, Confining Pressure and 
Partial Saturation on Permeability of Sand- 
stones, Joel Dan Wails, Dept, of Geophys- 
ics, School uf Earth Sciences. Stanford 
Univ., January 1983. 

Relative Motions Between Oceanic and Continen- 


tal Plates in the Pacific Basin, David Cal En- 
gebretson. Dept, oi Geophysics, School of 
Earth Sciences, Stanford Univ., January 


Velocity, Attenuation, and Natural Fractures in 
Shallow Boreholes , Daniel B. Moos, Dept, of 
Geophysics, School or Eattli Sciences, Stan- 
ford Univ.. January 1983. 

A Study of the Seismic Structure iff Upper Oceanic 
Crust Using Wide-Angle Reflections, Kristin 
M. M. RoIit, Joint Program in Oceanogra- 
phy and Oceanographic Engineering, 
WHOI/MIT, February 1983. 

Spectral Reflectance off Near-Earth Asteroids: Im- 
plications for Composition, Origin and Evolu- 
tion, Lucy A, Mcrndden, Dept, of Geology 
’and Geophysics, Hawaii Institute ol Geo- 
physics, Univ. or Hawaii , May 1983. 
Dip-hln’tout by Fourier Transform, Ira David 
Hale, Depi. of Geophysics, School of Ear th 
Sciences, Stanford Univ,, June 19831 
Flm and Skin Friction over Natural Rough Beds , 
Christopher Paoln, John Prngrarii in 
Oceanography and Oceanographic Engi- 
neering. WHOI/MIT, June 1988. 

Migmiion of Reflection Seismic Data in Ahgle- 
Midpoint Coordinates, Richard Albert. 0116- . 
tins. Dept, of Geophysics, School oF^ Earth 
Sciences, Stanford Univ., June IflHff, 

New Techniques in the Analysis of Geophysical : 
Data Modelled as a Muttkfiahnel Autoregressive 
Random Process, P. A, Tyraskis, Laboratory 
in Abplied Geophysics, Dept. of Mining . : 

; and Metallurgical Engineering, McGill. . ; 

Univ., Montreal. Canada, June 1983,' 
Spatial Coherency iff Seism ic Waveform, Keith ' 


if ,' 


Ei 


y -'.’-t 

■{ i •. 1 . 


McLaughlin, Dept, or Geology and Gco_- 
physica, Univ. of CalifnrniaV.Berkeky, June ' 
■ 11083. : • 


Wave Propagation in Ponds Rock and Models Jar 
Cruslal Structure, Terry Dean Jonesj i Dept. 
of CeophysicJ, School of Edrtli Sciehcqs,- ! > 
Stan Ford -UHh'., 'June -)983 J Vj] f -J, 
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An Introduction 
to Crystal Optics 

P. Gnv. IjiiiKniiio. New York, is + 26H pp., 

1982, SI 4.95. 

Reviewed fry Donald E. Sands 

Ah Introduction to flrystal Optic i is a reprint- 
ing in papcrlKick of a book firsL published in 
1906. The preface states that the nniy mutlili- 
cation made in ibis version is an tipdniing of 
llie biblingrapliy; howcvci, a comprehensively 
revised edition is promised "before long." 

The brink is essentially a treatment of clas- 
sical optical crystallography', little touched by 
twentieth century science. The tune is de- 
scriptive and qualitative, equations are rare, 
and the physics tends m lie superficial. If 
physics is not its I one, descriptive clarity is. 
This little volume is recommended for its 
well-written exposition of the study nf crystals 
with die aid of the polarizing inicmscupe. It 
will serve as an excellent inimdiiciion tn mi- 
croscopy or optical mineralogy. It will also lie 
useful to the advanced reader seeking ele- 
mentary ex pi ana tint is of what odier works 
treat in a ninrc ei udite manner. « 

The (li st live chapters discuss the proper- 
lies of light and its irnii&iimisnn through crys- 
tals. 'Die wave film; trier nl light is dcscrilied 
by analogy to water waves. The Huygens’ 
construction is applied to die analysis of wave 
nintiiin through isotropic- media. After intro- 
ducing optical anisotropy via the transmission 
nf light tliniiigli eulciic, the Huygens’ con- 
struct ion is extended to uniaxial crystals. The 
iudicatrix is picsenied as an aid to under- 
standing the transmission of light through 
crystals of any symmetry. Absorption in ani- 
sotropic media, dispersion, and pleoclirnism 
are rm-crcd in a brief chapter. 

These prese millions id the properties nf 
light urc folluivc-d hv six chapters of a practi- 
cal nature, treating the production ul polar- 
ized light, the polarizing ink rose ope, micro- 
scopic tired mds nl measuring isminpic reft ac- 


tive indices, interference effects in parallel 
light and in convergent light, and dispersion 
of the indicnliix. The final, and longest, 
chapter shows how In apply the principles of 
lire preceding chapters to microscopic obser- 
vations. Relegated to appendices are the geo- 
metric properties of the iudicatrix, the analy- 
sis and superposition of waves, the minimum 
deviation ami the critical angle methods of 
measuring refractive indices, and optical ac- 
tivity. 

Exercises accompany must chapters- A few 
of these are simple numerical problems, for 
wliirh answers are supplied aL the end of the 
book, bill many are laboratory exercises re- 
quiring the use of a polarizing microscope. 

Donald E. Sands is with the University of Ken- 
tucky, Lexington, KY 40506-0032. 

Mount St. Helens 
Eruptions of 1980: 
Atmospheric Effects and 
Potential Impact 

NASA S P-4 58, R. E. Newell mid A. Deepak 
(Eds.). NASA Scientific Information Branch, 
Washington, D. C., 1 19 pp.. 1982. 

Reviewed by li. Reiter 

This clearly and uniformly arranged little 
book reports the results of a NASA workshop 
held November 20-21, 1980. in Washington, 
D. C„ on the atmospheric effects of the 1980 
Mount St. Helens eruptions. 

It is divided into the following six chapters: 
(I) Volcanulogical Description of the May IS. 
1980. Eruption of Mount St. Helens, (2) 
Transport and Dispersion, (3) Chemical and 
Physical Measurements or the Volcanic Cloud 
Made In Situ, (4) Remote Sensing of Mount 
St. Helens Eflluent, (5) Chemistry of the 
Mount Sl. Helens Effluent, and (6) Influence 
of Mount Sl. Helens and other Volcanoes on 


Climate and Weather. Each chapter closes 
with conclusions and rcfeicnc.es. 

The single chapters give a brief and » I ear 
description of the knowledge nl the volcanic 
eruption iiseff; the resultant loading of the 
stratosphere with ejecta; the lo-be-cxpecied 
chemical processes in the stratosphere caused 
by the eruptive material; the eruptive nratcri- 
ai‘s Lime behaviur; mid the iriinspnil and dif- 
fusion processes. 

In addition, the book gives a detailed de- 
scription of remote sensing nf Mount St. Hel- 
ens effluent, including saielliic-baxcd mea- 
surements (SAGE, SAM II), lidar systems, 
and methods of radiation measurements. Li- 
dar results from stations in Europe and Ja- 
pan are used in graphs, unfortunately with- 
out references. 

A special chapter is devoted to the poten- 
tial impact an weather and climate of the 
Mount St. Helens eruption (the strongest 
eruption since Fuego in 1974). A possible 
stratospheric warming and cooling of the 
earth's surface is tentatively suggested. Most 
prominent in the recnminendaiinns of this 
chapter is the need for long-term measure- 
ments of the stratospheric background in or- 
der to acquire precise knowledge of die un- 
disturbed conditions prior tn future erup- 
tions. Such eruptions were nut long in 
coming: Alaid in 1981 and, in 1982, the mas- 
sive eruption of El ChichAn, whose terrestrial 
impacts can certainly no longer be neglected. 

Mount St. Helens' eruption was thus an im- 
pressive reason for many resea rchers to pre- 
pare themselves for the eruptions of the re- 
cent past: Thai is the sense in which this book 
must be regarded as veiy useful, although, 
considering the totally changed atmospheric 
conditions due to El ChichAn's eruption, no 
longer quite up to date. The book's text and 
illustrations (SO of them, many in color) are 
well primed anti it should be available in the 
libraries of all engaged or interested in re- 
search on the global atmospheric process. 

Vet, at the end. a remark: Right before the 
workshop on the topics of the book under re- 


view, another NASA symposium was held 
November 18-10, II WO. also in Washing,, 
D. C.. T lie title was almost the same and the 
scientists m attendance were 3 times more 
numerous; the papers are primed in their 
tirety as NASA Conference Publication WsT 
The volume has 3U3 | sages, approximate!) 
180 figures, and very complete referenced |, 
is only m pari identical with the book under 
review and it, loo, deserves special attention. 

K. Hahn h with the Fra u nhofer-lmtitute for 4*. 
miaphrric Environmental Research, D-8l00Gar. 
Muck-Partrnkirrhrn, Federal Republic of Gum- 


New Publications 


Items listed in New Publications can be or- 
dered directly from the publisher; they arc 
not available through AGU. 

Statistics on Spheres, (». S. Watson, John WiK 
New York, x + 238 pp„ 1983, $21.50. 
Stellar mid Planetary Magnetism, vol. 1, The Fit- 
id Mechanics of Aitiophysics and Geophysics, A 
M. Soward (Ed.). Gordon and Breach, Net. 
York, xi + 375 pp.. 1983, $69.50. 

To Quench Our Thirst: The Present and Fiitmt 
Statin of Freshwater Resources of the United 
Stales, D. A. Francko and R. C. Wetzel, 
Univ. of Michigan Press, Ann Arbor, viii + 
148 pp„ 1983, S8.50. 

Underground Sound: Application of Seismii 
Worn, J. E. While, Elsevier, New York, xvi 
+ 254 pp.. 1983, §59.50. 

Variations in the Global Water Budget, Sympo- 
sium mi V a rial inns in die Global Water 
lludgci. Oxford, 1981, A. Sneci-Peirou, 
M. Benin, and R. Ratcliffc (Eds.), L). Rei- 
del. Huston, xiv + 5 IN pp.. 1983. 

World Ocean Atlas: Arctic Ocean, lntroiluci»n 
and Index, Perga niuii. New York, xx + (1 
pp., 1983. 



RATES PER LINE 

Position* Wanted: lirsi iiuvrliun 51.73, addiiKiii- 
al insertion* $1.50. 

Positions Available, Servlets, Supplies, Courses, 
and Announcement!.* first insertion 53.50. ad- 
ditional insertions $2.75. 

Student Opportunities: first insc-iiion free, addi- 
tional insertions S 1 .50. 

Thcic are no discounts or commissions on 
classified ads. Any ivpc stile ihai is urn publish- 
er's choice is charged for at general advertising 
rates. F.os is published wcckls on Tuesday. Ads 
must be received in writing on Monday, I week 
prior to the dale or publication. 

Replies co ads wiiti box numliers should lie 

addressed to Box American (■cuphvsic.il 

Union, 2000 Florida Avenue, NAV., Washing- 
ton, D. C. 200(1!) . 

For further information, call toll irec 800- 
424-2488 nr. in the Washingiun. It. C., area, 
462-6903. 


POSITIONS AVAILABLE 


North Carolina Slate Unlversity/Marinc Chemist. 

The Department of Marine, Earth, and Atmo- 
spheric Sciences invites applications for a 9 month, 
tenure track pusitinn at the assistant or assoc iate 
professor levd. The candidate must have a Ph.D. 
and lull be expected to interact wills various re- 
search programs within the department such as: ra- 
dtochemisiry, viable isotope and trace meial geo- 
chemistry. scdinicntolugy, ocean circulation, air-sea 
muiacunn. and biafoglcnl nceanngnipliv. Respunsi- 
buiucs include conducting a viable research pro- 

9 ram as well ns leaching anil advising graduate sm- 
cms. A pplic. 'mis should Forward a resume and the 
names at at leasi three references tu: Dr. David J. 
DeMosier. Chaim tan, .Search Committee, P.O. Box 
5008, Nurtli Carolina State Uiuvcraltv. Raleigh. NC 
27650. Anplir.il imi material should lie seal by No- 
vember 30, 1983. 

North Carolina Slate University is iiu equal tip- 
pnriuriilyAillinnaihv action cmpkiyer. 

Florida Inter national Unlvcnlty/l'aculLy Poll lion 
In Geology. 1 he (leu logs program hi Florida In- 
ternational University u expanding and plans lo In- 
crease Lis faculty in (lie next few years. In unler to 
complement existing instructional anil research 
strength, the University invites ,t pi > lit ail mis fur ten- 
im track positions at the AssisMm Professor level in 
the following areas nf spci initial ion: 

C«il/gy IIC<,IM ^'^-^‘'HJ^hxxltcmistry/Et'inmnic 

2. GeuphysiedMarittc Gculogv 
5. Huuiigntplir/Scdhiit-iiioiogy 
Successful applicants niusi Isave deiiinnslrateri an 
aW i K W r Mg" .quality tcailiing and the porcntial to 
estalilun a pmduclivc research program in die area 


National Center for Atmospheric Research/Visitor 
Applicant!. At ilir High Afiiuuii- OI«erv.noi s . 
Visitor Appiiinimcnis arc available fui new and es- 
tablished l*h.p.‘s for up to one year periods lo carry 
out research in solar physics, solar-tcr ml rial phys- 
ics, and related subjects. Applicants should provide 
a curriculum vitae including education, work expe- 
rience. publications, ihc names or ihrce scientists fa- 
miliar with dicir work, and u statement of their re- 
search plans. Applications must he received by Jan- 
uary 15, 1984, and they should I* sent lo: HAO 
Visitor Committee, High Altitude Observatory. Na- 
tional Center for Atmospheric Research. P.Q.’ Box 
3006. Boulder, Colorado 80307. 

NCAR is an Equal Opportunity/ Affirmative Ac- 
tion Employer. 

Assistant or Associate Professor/The Chesapeake 
Biological Laboratory (CBL) of UMCEES. Appli- 
cations invileds for a tenure-track faculty position in 
marine or estuarine chcniistrv or geochemistry. The 
successful candidate will develop a program of re- 
search in their awn field of interest-, wifi play an im- 
portant role in agrowing program nr chemuiry and 
geochemistry at t.BL, and will participate in inter- 
disciplinary research programs with uiher scientists 
with specialties in chemistry', sedimcniology, and 
physical and biological oceanography. Some prefer- 
ence suit be given tu candidates witli interests in 
trace or major element geochemistry or organic 


Meieoroloeist/The City College oF The City Uni- 
versity of New York. The Department of Earth 
and I’Luiciary Sciences invites applications lin an 
anticipated opening in meteorology. The appoint- 
ment will start September, 1984. Applicants should 
have completed the Pli.D. by the time nfanpnim- 


ment and have a strong background in sviioiuic me- flow pm 
leorology and computer applications. In ndtfiiion, per limn 
the individual should have an intercsi in aiiuosplicr- N 

ic chemuiry or polhiliun as applied lo urban areas, 
or physical oceanography. The pci son hired will be 
required lo tc.uh courses in meteorology, and ixtssi- 
bly physical oceanography :ts well as develop and North 

maintain an naive research piogrmn. Participation o|i|xniii 
m iheC.U.N.Y. Ph.D. Program in Earth uiki F.iivi- 
ronmeninl Sciences u anticipated. Rank and salary 
svUl be commensurate with experience. Send resit- Tll ° Uni 
me. transcript* and three letters ul rcTcreuce by No- cial0 ‘ 
vember 30, 1983 to Professor Dennis Weiss, C.liaii- JxwiiHKi 
man, Department of Earth and Planetary Sciences 1,1 {1 enl«i 
the City College. 138 Street mid Convent Avenue. anplhan 
New York, N .Y. 1 003 1 . llie slim 

The Ciiy College of ihc City University of New nimeriuF 
York IS an equal opportunity affirnialive action cm- T I” 1111 
ploycr. the iliiy- 

woi k wll 

Research Associate Position fn Cratering Meehan- forming 
ics/Unlversity oF Arizona. A position Isutscn fur initt inlc 

a vnunir criem Ul !niAr.,u.l i. 1..1 ■■ 


ainrny lor nign quality teat lung and the potenifal to 
establun a productive research program fn die area 
orsjiccjaliiy. Subject to fisiul approval oF funding, 
appuinimcmi will begin in August 1984. Deadline 
apphcmiunis Febroarv 2, 1984. Send a resume, 
brief ilcscnpuuu uf teaching experience and re- 
search interest, transcripts, and three letters of ref- 
erence lo: 

Dr. L, Keller. Chairman 
Department of Physical Sciences ■ 
Florida International University ". 

Tajnifcml Trail 
Miami, FL 33199 . .. " 

Florida Inicnutional Upivertliy Is an aflirmaiivc ac- 
tipn/equal opportunity eqiploycr. 


.. *i«*v.|^a« ill U 11 A 1 U 

subject areas are encouraged to apply. 

Applicants should have a strong post-doctoral re- 
search record, demons! rated interests in imcrdisci- 
punary research, and an interest in teaching and 
graduate research. Curriculum vitae, description of 
research interests and n list of three to five refer- 
ences should be sent to: Dr. Jay CL Means. Chair- 
maii— Search Committee, UMCEES, Chesapeake 

38 ■ Solomons. Maryland 

rSfs ,» 0 , 38- Applications received by October 31, 
1983 will be assured full consideration. 

■ T!l c University of Maryland is an Affirmative Ac- 
non/Eqiial Opportunity Employer. 

Atniospheric Dyiiamies and Planetary Physlcs/The 
Johns Hopkins University. The Dcpanmcnt of 
Earth ana I la notary Sciences intends to make a ten- 
ure-track facility appointment in each or these ar- 
eas. one in July 1984 and the oihcr in July 1985. 
llie Atmospheric Dynamics imst will be aL the .\s- 
sislant Pruti-ssor level; applicants should have n 
demonstrated capacity for innovative research with, 
P™™* P^t-Jorioral experience. The appoim- 
meni In Planetar}- Physics will be made aL a level 
cosnmcnstiraie with the aiiainmems nr the success- 
til candidate: for appointment as full professor, a 
Ii gh International reputation for research accom- 
plishments is expected. Women and minority- candi- 
dates, arc especially encouraged in apply 

It is expected iiun the appointees will develop 

in . , ? l . cl,l,, g “nd research tliai will complc- 
ment the acuvilies or the present groups In geo- 
physical fluid dynamics and geophysics, whose re- 
search interests include turbulence, waves, air-sea 
Interactions, stratified flow dynamics, convection, 
mcsoscale meteorology-dynamics or the earth's into- 
riar, and volcanology. Tlie appointee in plancury 
physics will be eiiqou raged io interact strongly wfth 
sdemlsta ^ the Space fele*dpe Science foSutc 
whirit is on campm, the Univcraiiy la a member of 
KJreh IVenily ^ r P orai,on r ° r Atmospheric jE 

AppllraHoni should biclude a curriculum rilae. 
copfrs or one or (wo recent publications and the * 
names or at least three referees. They should be 
senlby JoiHtary IQ, 1984 to Profeijor O.M. Phillips 


North Dakota Slate Water Commission/ 
Geoliydrulogisl. T»i wink in aquifer evahuM 
and iiiHiiageniL-iil. Biicliclm s degree will; wow*’ 
ex peri i - iiu' nr nuisiers degree with cxpcncutetn 
qiiiiniiiaiivT lei Unique* required. BarigroMn d ro 
wati-i-shed iiimU-liug, uiil physics nr uosaj'inKrt 
llnw ]u m e* vs th-si i ed. Salary range SI5»-J--' fl 
per niunili. Seiii! iraunir m: . . 

Ninth Daknu Suite Water ljoma»»«“ 

I lydniliiuy Division 
*1« li I East Book? void 
Ilisiuari k, Nutth Dakota 58505 
North Dakota Stale Water Commission naneqiw 
o|i|iiiitiiiiily/:i(lii nntiive artiuii employer. 


The University of New Moxlco/Rwearch Ai»- 
ciaio. Aptiliniliuiw are invited fur a l* 1 ™**., 
liosiiiiui us ii ii-M'areli ax*ucbic in the 
ol (ienlugy at The University of New M™®. ■ . 
anpIli'Hiu should have experience m V inra fi^fy * 
the sunt lure, nun pliology mid chemistry 


llie shut Hire, mill pliology lino tnemouj v--- 

uiiiieriiils with lalyikal elecirno ll,ltrt> ojPr flr 

be norehased tills year} anti will I* mponiWfi«' 
the duy-io-tlay inrenillon uf the inwruwe n^. ^ 
woik will Involve die ri wracteriratfoit,?* 


— infill 111 If 15 UIH.T1 iur 

a young scienilst inieresied in applying physical 
pnnciples to ihc mediauics of impact cratering mid 
studying the arigui or meteorites, the inorpliuTuiA' 

™ la ree. craters nr the climaiic effects of a large Ler- 
rcsirial impnci. llie applicant should have n Ph.D. 
in geophysics or a related field. Experience with 
large numerical codex is desirable. A resume ancl 
three letters of reference should be sent to: H. I. 
Mclosh, Lunar and Planetary Laboralory , University 
of Arizona, Tucson. AZ 8575 i . All applkai ions 
must be received by Nov. 1. 1983. 

empioy cr* 1 ' VCr * I Arizona is an equal opportunity 

Louisiana Stale UniveraUy/Chas. T. McCord. Jr. 
Endowed Professorship In Hydrocarbon Explora- 
tion! The Geology Department is seeking an 
internationally recognized leader in some research 
i? , c scarc h for oil and gas to fill 
me Chas. T. McCord, Jr. Endowed Professorship. 
Applicants arc expected to malmain scholarly re- 

r . 3 | rea ° f Spccl f l . , y- Rank 31 Fu " Profes- 
sor level with salary competitive with endowed pro- 
Icisorships at other mnjor research universities. For 
consideration send resume, three letters or refer- 

resffarch Programs 
F S cull y s «rch. Department of 
f A ®^ni an c a S,a [f L " ivcrsil y- Baton Rouge, 
ItoihSd 10 Scarch w rcmain until poai- 
... LOUISIANA STATE UNIVERSITY IS AN AF- 
EMPLOYER ACT,ON/E Q UAL OPPORTUNITY 


wuik win mnnn 1 ilir Liimm.it. -- t 

niniii and trinii tioshc inntcri.ils, me Inning ™ . 
foi iiiinu mineral*. The scanning 
Inin nilLn»sici|x: will be nail of an Qeciron 
lieaiu Analysis l-'iuilily which Includes a luu) 
uutoniflictl ARI. EMX-SM electron maopww 
nmnniatctl, live snort ronieter. 733 JEul ■ , ^ 
Suiwrprubc and an Hitachi 4B0 scb 11 " , J!B i. 
inicroBcupe. Each instrument has an 
housed in newly constructed laboratories^!* 
cncc in x-ray diffraclion crystallc^J-aphv a. 

ortdary x-ray llitorescencc anlaysu won “ tn<ain 

The successful nppllt-ani is e xpectc d to 
his/lier own active research prog ram at w ^ 
with facmly throughout the University in uM* 
live materials science research- . , 

A Ph.D. is required and the salary 
of 127,000 to $35,000/12 niontlis«miwrau £ 
with exiJcricnce. Applicants should ion 
tailed resume to R. G- Ewlnc, Ntw 


gy, University ol New Mexico, T*’ . h Decetn- 

Mexico 87131. Deadtine for application 5 1* ^ 
ber 15, 1983. , . . Cn(ia i OpP®' 

The University of New Mexico is an Equal pr- 


tunily Employer. 


Washington^ University, St. LouU. Washington 
^vrnny, St. Louis, announces tenure track posi- 
tions for the Tall or 1984. Preference is for candi- 
daies in Grophyaics, Structural Geology, Meiamur- 
feb 0 gy ‘ ° r Peir f k, W of ExtrateVreairlal Ma-. 

a i Jh,?.«.^ , f U *r ,ndi ^ alc m , ust have. the following ■ 

S£tei"s&SBtfKS! . 

IteassBaSB 1 -- 


ToVoToday 

Gall ApU . j 

at 800-424-2 48 

. .R^es L ^ P 

HiirttrionS; • 
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, -e Florida. Tin* ncpartiiH'itl nf Ct ulu. 
fur,, lenui.-ti-iik p..sin.»n 

EffiatdM? nssisiam or mki# isMsrrwir Iwi-l. 
jSo U reqnirctl and sakiry mU In- t..miiir..M.- 
*™Sh quaSrications. Ahlmugh am rewai. li 

gJ-’SS considered. I’Tcl creme will he give 

Sr^rilb Interest in these general areas: gem - 

5Kowne geology or biw-teinpcraiiire geo- 
jL^iirMnenutal wliineutidugv. heml uu ruulum 

3 letters of rcfeienie by. 1 annul v 15. I US I 

-A n Opdykc; Dep.ii uncut of Geology; 
"iiCPA? i'nlveraity of Florida; Guiiiesville, Finn- 

d3 Tte University ° r Florida is an equal op|«ntutih\/ 
jflirirativc action employer. 

tatw Position In Ccology /U n i vers 1 1 y of Pugcl 
Tmurc-lrat k Assistant l’mlessoi . I k-hl- 
SceomorplioNUi with xiniiig in 

S^gladalsiraligraphy and LiiiiImmw pro- 
Si ra«gi n F ebrua, > !• M? 1 M hciiti'iidirr l. 

iQM-atin conuneirturaic with expel lenu;. Uu- 
dtraiimeni (3 career loculi v I has lung esiaithslud, 
Xaful undcrgradiutc pniurajii with ininl f.i«nl- 
it/uudtn( research. Tc.nii [each I hysu.il < uiikigv— 
Tows (all ihrce faculty Kadi ImhIi leuuie and 
btoTand teach a senior level l iomioi plmhigy 
ujjne (tenure and hit) wall a prniev. and iiuamna- 
uic focus, induding cmnixitcr .qqilKaiKiiix (I- .ill). 
Tnth Physical Geology (bx litre and lain and share 
reaching responsibiliucs in Hkloru.ll Geolog v 
Apnnrt Participate in tle|*arinienlaPUiiivei>ity gov- 
inuixe, advise studetu*. and uinlinue pioleswMial 
desdapinent. Ph-D. in GeoUigy. ability n> teat h l»nli 
mtionaiid nan-nuijors, ami ability to carry out uh 
opmdve, interdisciplinary rcseanh with 
ondtfgradauic gculqgv and oilier science majors. 
lAddiiional info available al Indianapolis GSA meet- 
inpt. Submii detailed vim, xlalciiicul of slmn- .mil 
loM-tem career objectives, iranxt riots, ami ii.unc-* 
5flu«e references by Noremlier Uf, 1983, to: Go il- 

S leuth, Universiir of Ptioci Sounil, P.< ). Bus 
,Tuoma, \VA 9&407. 

An Equal Gpporumiiy, Ailirimuivc Action 
Uuaior'Employer. 


imi iiiiciii ul ('.cologv and MineraRmy, The Ohio P“t-Docioral Position in Isotopic Geochcmlstiy- 
Ju.ite L mversitv. invites amilitailonf [ or S tenure- G*® 10 ® “>d Geophy slra/Un I verslly 

traik pun nm fur a pjIc.Liulogisu wiih a strong ■ . Ap P ■ . mviled fot H Y nv ' 

i [iiaiiin.il nr IxtcLgrouml; and die capaciiy m dn-el- geOC L hcr Ti M L ry SMr,,,, K 

op in ex|Ki IK l a research program inTlogeograpliy f e 7eii’, iiu- ™" dl f lalc sh,Jul, l have research ui- 
evolu "inary [.alt. .biology, functional niS ^rl r l -^ P elro, “P antl »**► 

in luknKiilogy dial wifi augment existina oroirramt n “ T* c ‘ e ™ nl |cocbesuuiry. The uppjmicc 
in hiiHtratigniphv. mkmpnftomol.-.gy and s P edimen^ ,Q fc °. rk on problem* related lu marnlc 

tarj- [Kinilngy. ' ^ ^ M en gcoi^cmisiry and magma genesis, hv .ipplicaiiun nf 

t**^'!*!**- W Us 'i™ Um. 


ii morphology. 


[teldoctoral Position. Available iur die cxpcrinicn- 
ulsaidyof the entrainment, dcpisiiiou. ami trans- 
potl a! sediments in lakes and ueeans. The research 
iiS be primarily in the laboratory 1ml w ill also in- 
uiieunie ftclti work. ( 'oil i pete i ice in experimeinai 
fluid meduoics and interest in eiiviiuiiineiiial [iiuli- 
kmu necessary. The position will leuiain open un- 
til EM Applicants should send resume and n. lines 
of dme references lo: 

Proressrir Wilben l.ick 

Depsnmeoi of Mechanical A- Eli virtu iinent.il Kugi- 
necring 

Univcniiy ul Oilibnuia 
Santa Barhara, ( .A 93lOii 
An Equal Opporuinilv/Alinuiauvr Action Kin- 
[JojCT. 

Futdoctoral Awards in Ocean Science and Engi- 
Mtrfnj. Woods Hole Occ.iiiiigi .ijiliii InsiiiiiiHOi 
imiiH applications for 1-yc.ir ixiMiloc ku.iI mIk4.ii 
awards ficin new and icvriu <(i xroi.il t-s in lu-lih o| 
biok>gT. chcmisiry, enginc-ei iug, gi-ologv. gi-o|ihi*- 
uxmibniBiics. nieieorulogy. and [iIivihs. ,is xtHl 

Mcttioography. Ktcipiems iif auanls air 

enaumpHiiivc basis, with piim.iiv ciiiplMxis 
P»«mraearch prom ire. 

Fffc»5bipaluci«l is $32.6011. Appointees .in- rli- 
pwtp licaltli insuianec- anil a iiiimIcsi ii- 
searcb budget. Rccipicitls are cm mil aged to pniMn- 
weir cun research uiic-re-Ms indc|x<iKlrnilv or in as- 
v-njijon with resident stall. Completed .liiisl k :ili< ms 1 
mwi be received bvjarutaty I. 198 1 Em lAtl-S'i 
J f A**d» will be rfiniuiinced liv Man It 1*1. 
*"5*;® Wliratioti forms to: Dean nf {li'ulitub 

F. ti’fwtffs Hole thc'iniieiriphir linlitu- 
1 1- Holt, Mauoehusetts U2W. 
npaiuppuminiiy/AHnnuiiivc Aitlun Insiimiioti. 

goSui* UtthrenUy/SeiamologiM- 
^yiieln, Tltc Dcjiaiiiin-ni ul Geulouy 
Jf™®'’ rite Ohio State Univctsity, invite* 
Pr“uoiB for a leiuire-iinck |K»ition Iur it gin- 
SH 1, “ h research interests in seisiiinhiuv and/ 
The sutrcsshtl applliaiu tituM lie 
pg ptfMi o assist in It-atiilnu ex]>liiiiiiiuii ucutihys- 
bqw s lit Itn/llCT spec lalily, 
x.c. g Tc sca r t| l. and suiiei vise ui.idii.Me sliidciit*. 

will be given to nimliclatcs with jio*i-dm - 
m**™* Min-riftue. Rank and s:il.iiynnii- 
Ifriit Mifj* 11 1 n X1 *‘ ^ >K *•' Il,ul Ktaunlt ten ml. 
pemibk™ a W® cau,in5 tumiinatluns as smm ax 

. Br-Ralph lt.il. von I'rese 
-AJwuiiWij, .Sean h Coumtiiu-u 
apartment nr Genii igy ami Minentlogy 
The Oltin State University 
„ («hindius, Oil 432in 
AppbJ:^ 1 422-1349 ..r 422-2721 
dt»L Tf ?y* , ' H| A | kl htcltule a resutne, a sliuemeiU 
pnv^Tv ‘[' lercsl5 and the names or al least three 
D0fliih.7u.-'* e 9®y contact Fur rctoimueiida- 
23, igat. ,T° sl . n 8 ‘toe fur applications is December 
will be ciTeciivc no later 
1 Additional information ran 
Wchjirtnan' wr Un 8 0r falling the scare It nminih- 

'fcasrssi ” c ‘' ,,ai "n” ,,oni - 


Earth Sciences 

^ Umont-Doherty Geological 
^ rvatory of Columbia Unlver- 
anu B n, [JJ 0s acientlsta interested in 
aD J, e . ld °f *he earth sciences to 

ships- tL^ 8 fol i oWlD 8 fellow- 
' Tw ? postdoctoral fellow- 
0 tL each awar ded for a period 
year (extendable to two 
S i n ®P 0cial instances) begin- 

sUDnnri r P „ lBmber * 1084 withB 

d of $25,000 per annum. 
X 8 ^ a PP Iicat ion8 are to be ' 

SlS„^ y, “ U “r y IS. W84. A'p- 

by writ/ 1 0rma ma ^ be obtained 
,Q ^ Director, La- 

Val or v D p h ^f ty . GBolo8toal ° hsBrp 
New Vork - 

will hi ' , flnn Qkmcementa ; 

tsan Agir - 
^Ployer? 0n/Equal °PP orturiil i' 


[xumiiicnt. Tltc successful apnlicani will be exmtt- , 
cii lo Lc»fch KracliiHic and uruicrffraduatc courses ao- j 
imqirutc tu their expertise, conduct research amt , 
super vise graduate students. Rank and salary com- 
mennirate with experience and research record. 

1 lease send ajiplicatiuns or nnntinaiions as soon as 
|Kissihlc in: 

. Ik. Walter G. Sweet 
Chairman, Seaidi Committee 
E)v|xiriincni uf Gcnlogy and Mineralogy 
I he Ohio State University 
Columbus, Oil 43210 
Phone: (B14) 422-232G or 422-8746 
A|i|tHcatimis should include a reiume. a statemen 
ul research tecurd and interests and the names uf at 
least three perrons whom we may contact for rec- 
ommendations. The closing date lor applications is 
Derc-nthcr 23. 1983; appointments wilfbe effective 
no later titan October I, 198-1. Additional informa- 
tion can be obtained by writing or calling the search 
committee chairman. 

The Ohio Stale University is an equal opportuni- 
ty /affirmative jciiun employer. 

Ohio Stale Unlverslty/Slruetural Geologist. The 
ne|Ktrimcm nf Geology and Minerabgy, The Ohio 
State University, invites applications for a icniiic- 
irack position fur a structural gculugist with a 
sirring background in quantitative analysis of field 
diiiii and research interests in regional tectonics m 
icciunciphysics. The successful applicant will be ex- 
pected lu participate in tlie undcrgraditaic program 
and give graduate courses in his/her field ol exper- 
tise. conduct research, supervise graduate students, 
and interart with other tie par tmcntal programs in 
regional geology and geophysics. Preference will be 
given to candidates with post-doctoral or industrial 
experience. Rank and salary commensurate with 
experience and research record. Please send appli- 
cations nr nominations as soon as possible to: 

Dr. Ralph R.B. vqii Fresc 
Chairman, Search Com ni it ice 
Department of Geology and Mineralogy 
The Ohin State Univenity 
Columbus. OH 43210 
Phone: Hi Ml -122.5835 or 422-2721 

A pplic at inns slunihl include a resume, a siaiemcni 
id i csi-.it clt interests and tlie names ol ;ii least three 
[ic-riiiiis win uu we iimv contact tor rccoinmenda- 
lions. 'I he rinsing .laic for application* is December 
23. 1983; appointments will oe effective no later 
lltuii Ocmhei I. 1984. Additional infr.i-iiiaiiuii c.itt 
be uhiaineil by writing oi calling llie sc.trrii cuinniil- 
tec riijirtiiaii. 

The Ohio Slate L'mvcrsity is an equal oppr.rtum- 
u/ailinttalivi- acticii rtiiplovei. 

The State University or New York at Binghamton/ 
Pclrologisl. Ihr4i:in- Univcisih "1 New Ymk tti- 
vtli-s .ip]ili<:ilioir> lm a i.-uitre-ir.irk l.uiilli pusiiii.n 
in igiic-niis in mci.iiii.iiptiK i h"i i i.lugv lieginiiiiiK Au- 
gust. 19X4. Apl will Iw al the level -if as- 

sistant piiilessm . Candida trs niusi have a Pli.U. de- 
gree by this date, and alsti the pucniuii ro (level- .p j 
priKlnclivc research program, as well as icarii at tltc 
undcrgraditaic and graduate levels. 

Applicants should send a resume and names uf at 
least iiiict- person* who i au l.e i.-niacicd f->r tefer- 
l'ihc-s to; 

Tin it i las \Y. iJi.iiin-llv 


sin- Nu and Rb-Sr isotopic techniques and trace ele- 
ment geochemistry, .Prior experience in solid source 
mass spectrometry is desirable. 'Hie duration uf die 
initial appninimcni is for one year, with oppnnimi- 
IKS far renewal for a subsequent year or two. Start- 
ing salary is in the range uf $17,090 to $19,000. 
based on previous experience. Candidates should 
submit a resume with the names of three references 
as well as a brief statement of research interests lo: 

V. Rama Mitrlhy 
Dept, of Geology and Gpjphysic* 
University of Minnesota 
310 Pillsbitry Drive S.E. 

Minneapolis, MN 55455 

The University of Minnesota is an equal npptuiu- 
nliy educator and employer and specifically invites 
and encourages applications front women and mi- 
norities. 


Cornell University Department of Geological Sci- 
ence!. Applications are invited for a tenure-trark 
position al the assistant professor level to begin in 
Fall 1984. Specialties of interest are sedimcniology, 
stratigraphy, and structural geology. Some experi- 
ence beyond the Ph.D. Ls desirable. Send curriculum 
vitae and names of three references to 

Donald L. Turcottc, Chairman 
Department uf Geological Science* 

Kimball Hal! 

Cornell University 
Ithaca. New York 14853 
Cornell University is an F.qual Oppi.rt unity Em- 
ployer. 


Physlcist/Maih Analyst. Sigma Data Services 
Corp., an M/A-COM Co., has an immediate o]iciiiiig 
for a Physicist/Malh Analyst. Master's degree ur 
equivalent experience in inagiici<<*pherii physics or 
solar terrestrial physics is required. Experience with 
spacecraft or racket trajectory calculations is de- 
sired. Must have wurkittg knowledge ul l-'URTKAN 
and have al least three years experience in the use 
or computer* fur data reduction or mathematical 
analysis. Duties include enhancement of existing 
programs, analysis, development, and iiupleiiic illa- 
tion of new capabilities for dc-icrmining nmlii-s.iiel- 
tite. ground nation, and maunclusplici iL muilrl in- 
teractive dam ati|iiisiiinn anil analysis. Semi resume 
to Dr. H. K. Hills, Sigma Data Services Corn.. 
NAS.-VGSFC. Code WH. Grectihe-ll. Mil. 2977 1 ur 
rail (30 li 344-81/13. 


University of Alnska/Explonillan Geophysicist— 
Seismic Stratigrapher. Aiqilic.itionx ate nniieil 
fur d irnure-liJik ic.-iriiiiig/rcsearrii iiosition in tire 
Gcuiugv>'(>c>i|>livsics Piogram ■»! the Gulk-gc En- 
vironmental viiiues. 1't tine- ii-qmiisibiUiirs will he 


])(-p.iitiiieiii ol Gcokiricjl Scietxc* 
Stale Utiiveisity of New York 
Binghamton. New Ymk 13901 


The State Uuiversitv uf New York al Binghaiiiiun 
is mi unintuitive iimion/cqual n|i|urlimiiy employer. 
Tltc rinsing (laic fur (hi* positioii is December 15. 

Reflection Seismologists or GcoIobIbIs. Bored by 
nil? BIRI’S— acadciitit. sclsntic pmfilme ai sea to 15 
second* — seeks ixeudots for gculneical inicrpreia- 
lioti and innovative processing. Splendid e moron - 
met it. University salary. Send cv to Dr. M till hews, 
Earth Sticnre.*, BuMard [.ala, Cambridge Untverstiy, 
England. 

Anslila nl/A ssucls to Professor (Ocran Englneerliig). 

Tenure- I t nek Kt'dlitui bcgiiiuing 1981-1985 aca- 
demic rail. I'lcference given lu candidates with ex- 


lo leach gradii.ue -ind sonic unilcrgr.idiiaic ionise* 
in the use of *ijie <4-lhc-,ui leriiniques in |x-iro- 
ieuiii cxtilrnaiitHi gi-><phv*ic*. 'I he succcsstul ajipli- 
taiu will afo* develop an iiiiiuv.il ire research pro- 
gram to complement ratr growing peirulcum geolo- 
gy curriculum. Uuctunitc is required. Indusinal 
experience in hidiwarLon exploration and. in par- 
ticular. the use of seismic rellection data to interpret 
straiigraphv and facie* i* desirable. The nine- month 
laculi'v |H«iln«i i« '<pen suiimg in l.inuun 1984. 
Rank anil salary (oiiiniciiMir.ue wiih uualilic.muns 
and experience. Resume ami at least three refer- 
ence* MK- it Id be subii lilted to Dr. Juan C. Roedcrer, 
Director, Division of Gcuscienccs, University of 
Alaska. Fairliaiiks. Alnska 99701 . Applications w-tlj 
beacccutcd until December 15, 1983 or until posi- 
tion is filled. 

Your application for employment with the Uni- 
versity or Alaska may be subject tu Public Disclosure 
if you are selected as a fit taint. 

llie University of Alaska is an EO/AA employer 
and educational Institution. 

Iowa Slate Unlverilty of Science and Technology, 
Department of Earth Sciences. Applications arc 
invited for a tenure track Faculty positron in Meteo- 
rology. Rank i* at the assistant or associate professor 
lever dependent upon qualifications. The successful 
applicant will be expected to develop a strong, re- 
search and graduate student program and will teach 
undergraduate and graduate courses for meieorolo- 


wavc dynamic.* scdlt: 
tut active sponsored 
ate courses ill area o 
graduate student re: 
grec in specially are 
and addresses or 3 r 
career goals by May 


tition is for a person with proven expertise 
general area of dynamic meteorology, 
vflll involve an undergraduate course in 


RpridiiSTci haUanSe; arch fERM^bWoDE 1 ‘Twa Slate offers degrees In meteorology through 
or Ocean Engineering, U N l \ EK5 1 1\ ur program includes about 60 under- 

•wsssns. *'■ 02881 Si*- -iSjsssasrEiBHs: 


Department of GeosclenceaftJniwralty of Hourton. 

'RIc Department of Geosdenccs Is irUercaied ln^ 

■ . ... .LiL.iUn. r«r tMiiin- irack DOStlions m the 


strong and eraphasiies theoretical, dynamic studie*. 
Close relailonshipi are established with the facthiies 
and personnel of major national laboratories. New 
campus Facilities for meteorology are currently un- 
der construction. ■ ■ . . .. tj 


ir Interested, please send: 

!i! K SJSr«„g ,nd rewardi in- 

1 “g r 0 jScX£ ion ,o: . 

Department of Geoscience* 

University of Hnonn 
Houston, Texas 77004 

Affirmative-action/equal-opportuniiy entptoyi; • 


be accepted If tire positron a noi mica, rut appuva- 
tian inform hikm please write ! to; 

Dr. Bert E. Nordhc 
Department or Earth Sciences 
Iowa Suite University 
. 253 Science I ■ 

. Ames, Iowa 50011. • 

Iowa State University li an equal oppottunity/af- 
finriHtlve action employer. 

■ NASA NSSDCMCQUlSmON SCIENTISTS 
Siema Data Services Corp. a M/A-COM Company,. 

F.2^,Cs for tdenlista It. the following dtsd- 


!ri.r5 r a ^ r re® MSgtSSt?" ■ '"Sunaf/PUmtlary GeologyPUn^iology -: 

are rcqidrcd ‘^^^^SrocUon.^e De- ^ r '| d P i, D preferred. Candidate! should 

lions and to prpviae qiitutty j , ., . January M J- requtrep. i h . from spacccrnff 


Competitive visiting scholar 
awards for one or two years' ten- 
ure in selected federal laboratories 
throughout the Unlled States. 
Opportunities are available for 
specialized experimental or theo- 
retical research experience— free 
of interruptions and distractions 
of other dulies— In the general 
fields of: 


ATMOSPHERIC AND EARTH 
SCIENCES • ENGINEERING 
LIFE AND MEDICAL SCIENCES 
PHYSICS • CHEMISTRY 
ENVIRONMENTAL SCIENCES 
MATHEMATICS • SPACE 
SCIENCE8 


Most of the 19 programs are open 
to U.S. and non-U. S. nationals, 
and most are open lo experienced 
senior investigators as well as lo 
recent PhDs. 

Application materials with de- 
tails on research opportunities and 
laboratory locations may be re- 
quested by letter, stating the spe- 
cific area of research interest, to: 


Associateship Programs 
( JH 608-U2) 
NATIONAL RESEARCH 
COUNCIL 

2101 Constitution Avenue 
Washington, D C. 20418 


tional 


ui\cii 


. EMPLOYER- :• :>[ -V £■;.*, -J- Vi .I 1 '. ,? 4 .V . 

■■ i . ■ ■ • I' :l ■ -Vn • ‘ r ' 


National Academy ol Sdtn»s 
National Acailumy ol Engmeanno-ln x*iiul< olMeoicuif 


The University of Missouri -Columb} at Faculty Posi- 
tions, i hc University of Miswiuri-Culuinbia De- 
partment ur Geology plans immediate expansion 
through the addition of tlirce icniirc-traa faailh 
psiilions. Appriintmcnts arc ,inticip.ilcd at tltc assist- 
ant professur level, although higher ranks mas be 
posjiblc, beginning in August ul 1US4. Candidate* 
will be expected to have completed requiremenis 
for the Ph.D. degree by that lime. Kacitltv member! 
arc required to provide qualits instruction at both 
undergraduate and graduate level, und conduct re- 
search leading to semortv publications. Sutceislnl 
candidates will be chose ii from the Following special- 
ties; . . _ 

Exploralrun Geophy sws 
Solid -Eart 1 1 Geophysics 
Hydrogen logy 

Analytical Sirtiriural Geology 
Clastic Sedimcniology 

Applications should send resume, transcripii. and 
names and addresses oF three references to: 

Tom Freeman, Chairman 
Department of Geology 
University or Missouri 
Columbia, MO 8521 1 

Trent Uni veraiiy/Envlronni rn ta] and Resource 
Studios Program. The Trent Aquatic Research 
Group inrites applications far a Rcsearch Assodate 
with interest in movement of radioactive isotopes 
through aquatic ecosystems. Previous experience in 
lab and field research in low level isotope measure- 
ment or chemical sperioiion is required. Applicants 
should possess a Ph.D. in Applied Limnology. 

Chemical Engineering or equivalent. Tlie position 
wifi commence on November I, 1983. Send a letter 
of application with G.V. and copies of published pa- 

¥ :n l to: Dr. R- D. Evans, Environmental Center, 
rent University, Peterborough, Ontario, Cnnailu. 

Chairperson, Department pr Gcoaciences/Texaa 
Tech University. Applications and nominations 
arc sought for ine above position. Requirements arc 
n doctoral degree in a suitable specialization within 
the geasriciKCi, or equivalent experience, and a 
record (luu. would warrant faculty appointment at 
the level or Associate Professor or Professor. De- 
sired qupllficmiona are an established record oi sci- 
entific contributioni including a protlurtive uirrcnl 
research program, experience in gratltiulc and un- 
dergraduaie icadting arid in supervision uf M S- 
anoThiD. students, proven ability to oluain external 
fumling, and indfeouon ur strong administrative 
ability. 

Texas Tech University Is lucalcit in Luiibock, un 
urban community with a population ot over 
189,000.' The University presently enrolls mure titan 
23,000 students. The Department of Geosciences oG 
fers courses' tn almosphcric sdeucc, gcncliemiiiry, 
geology aiul geophysics. Degree program* Include . . 
the. B.A., B-S., kLS, arid FhT). in geuscleiKC, and 
M-S. in atmospheric science. The DC jHnmtnl pres- 
.ently consisti of approximately 25U undergraduate ! 
mafors, and 10 faculty. 

The position will be available August I, 1084. . 

Tltc area of specialization is open, Faculty rank tmd . 
salary will be commannirau with qualificaiians. Ap- 
jilicationi and nominations should be sent to: - 

> Cliairpetson Search Committee . > 
Department of Geosciences 
Texas Tech University 1 

P O. Boot 4109 

' , Lubbock. Texas 70409 

Letters of application should Include vita and . 
names and addresses of 6 references. The dosing • 
date for applications is lanbah' 20, 1984. 

Texas Tech University is nh equal Cmplbymeni 1 
opportunity and affirmative action cmjdoyer. 


* ■ i 

- * f'* v \ 
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si rang backgrounds in t-x|>liiraii(j» gcophvsu' — ap- 
plied KcrfphvMrs ai e nf jirimar v imcrcsi atllinugli 
ulhcr 5|>eriiilizaiiiiiia will be i cn isii lured. Tlie PH. I). is 
lequirvil as well ns a si rung niinniiinicm to clicciivc 
inching and icsrarcli. The rlejMnmcm Iim modern 
fact lilies and offers B.S., B A., and XI. S. degrees in 
•approximately fill mu lei graduate and 50 urariiiait- 
Miidcnls. Ilic fnuilty mnsisisnf eight full time mul 
lisc atLjuuci professors atlivelv involved in a wide 
range of rcseartli pursuits. Inii-rcsicil persons 
should submit :i Idler or appliiaiion, resume. Iran- 
Kriuis, anti three Idlers of return iiieiidaiuin 10 : Stu- 
an L. Dean. Chairman ufScjicli (Join miner, De- 
partment of (■culiigy. L'uivcrsiiv of Toledo. Toledo. 
Ohio ‘ISWlft. phone 1-1 1'J) 537-ZiMii nr Hitt) 527- 
200 !l. 

Lhiivcrsiiv of Toledo Li an equal opponuniiy/af- 
iirmntivc at i inn I'tiiploycr. 


Professor of Marine Geophysics Tectonics/S tan- 
ford University. The Irep.irtniciu or Geophysics 
is seeking t.mdulaies fur a icnuie irack posmun in 
the brand area of marine geophysics and icclunics. 
We seek a creative sciemist with experience in gath- 
ering. intci preting. and synthesizing marine geo- 
physical i la la and whose research inlci csis cover de- 
pi ijiiiun.il, igneous, and let. tank processes on ocean- 
ic plates and Luntinenial margins. Infinities arc 
invited (ram marine geophysicists wiin dciiimisirai- 
cd scientific recunl in one of die above aspects cl 
marine geophysics or tectonics, who have demon- 
strated fin anility iu develop new ideas and research 
directions, and io guide and teach graduate and un- 
dergraduate students. In considering this appoint- 
ment wc arc iniciesfcd in maximizing interactions 
with ongoing research groups in marine geology, 
plate tectonics, palccunngnciism. seismology and n- 

K ' final geology at Stanford. Our new faculty mem- 
■r will Le cxpccied to develop a strong research 

S ant invoking both go verm item aiul industrial 
i|jptiun. 


Salary and rank will he cnnimensiir.iie with expe- 
rience and background. Please submit a resume, j 
brief description of teaching anil research inlet cits, 
and references to: 

Dr. Ainus Nut 
Department of Geophysics 
321 Mitchell Building 
Stanford Utmcrsiiv 
Stan fold, l)A '.11:1115 

Stanford University is an equal oppoitiuiitv cm- 
plnycr. and cncour.ipcs the application of qnalilied 
women and iitinnritics. 


POSITIONS WANTED 

Physical Chemistry. Ph.D. specialized in Isnnipic 
Geoclieinicnl Basic Research would consider chal- 
lenging opportunity. P.O. Box GIN American Geo- 
physical Union. 2000 Florida Avenue, N.W., Wash- 
ington, DC 2000ft. 


Ml’ DIM OITOK 1 U\T| Its 


GRADUATE STUDENT 
NASA TRAINEESHIPS 

T lie Honda Slate Univcisity jy accenthi* r 
lions from pr«.<|>ciiivc enidimie stullm.u f ppitJ * 
fft" in i i NASA 

ill Ocranograjrlnc Kt-uimc Semimr TerhnS Pra * na 

Physics of Ait-Sea inlcrjuiuii. Hie 

Laic inlar year is $10,600. Snulcius 3? for ‘ be 

f«.r a degree in either ocean. 

gy. ,Fur further mlon.uli.n, or appIkadS^H? 

w »{?»' l? 111 . 1 '* .1 ■ G'Bricn. 

NASA I raitiecshiti Program 
.... Mfleiirolngv Annex 

, loni “ University 
I alLtluoscc. Florida 32308 
(904) 154-1-1581 



Announcements 


River Basins 

Tlie International Water Resources Associ- 
ation (IWKA) will hull) a seminar at Linkii- 
ping University in Sweden June -1-8, I US-1, in 
disc ms ihe relevance of the river basin ap- 
proach in lain I and water Management. The 
seminar wilt try in rcacli concliisitiiw about 
lilans fen* future actions using the river basin 
as the ba sic it nit, specifically with regard in 
the criteria liir environmental planning, for 
conflict resolution, tuiil for developing cnor- 
d ina ted land and water control. 

Papers will deal with eight selected river 
basins and with four issues: liver basins as 
ecosystems; legal and administrative issues; 
the problems ul growing urban systems; and 
the problems of coordinating control and 
management of land and water rcsuinccs. 

Those inicrcsicd in at tending should con- 
tact L’ltik lolim. Water 'I heme, Linki)|iing 
University, S-58IB3, Linkftping, Sweden. 

Offshore Minerals 

A sym posit mi to discuss plans for assessing 
and developing mineral resources in the re- 
cently proclaimed Exclusive Economic Zone 
off l lie toast Ilf the United Stales will be held 
November 1.5-17 .u the U.S. Geological Sur- 
vey (USGS) National Center in Reston, Va. 
The symposium is being sponsored by the 
USGS. the Minerals Management Service, 
and die bureau of Mines to aid in organizing 
a coordinated government, university, and in- 
dustry effort to evaluate the potential mineral 
resources iu the new zone; tlie zone was pro- 
claimed on March 10, 1983. to extend U.S. 
mineral rights 200 miles offshore. 

Presentations un current federal marine 
mineral resource activities will be followed by 
|»anel discussiuus on the science of resource 
assessment, the engineering technology in- 
volved, and the legal ramifications in devel- 
oping these offshore minerals. The Secretary 
or the Interior is scheduled to he the keynote 
speaker; others from the White House. Con- 
gress, Department oF Commerce, Navy, in- 
dustry, and academia also will speak. 

For additional informal ion, contact the As- 
sistant Secretary, Energy and Minerals, De- 
partment of (he Interior. Washington. DC 
20240 (telephone: 202-343-5691). 




AGU 



Available to students enrolled in at 
least a half-time study program leading 
to a degree In any of the geophysical 
sciences. 

■Only $7.00, 

■Special low rates on AGU primary 
Journals. 

■Reduced meeting registration fees. 

■ EOS Is Included free with member- 
ship. 

■30% discount on AGU books. 

■ Full membership privileges Including 
(he right (o vote and hold, office. 

Call toll free imd ask for snap- .. 
plication for yourself, .your col- 
league, or your aftudeiit(e). 

. 800*424-2488 • ; 

462-6903 in the . 

Washington, D.C, area, 


AGU Fall Meeting: 
Travel, Housing, 
Registration 

The 1983 Fall Meeting or the- American 
Geophysical Union will be held in San Fran- 
cisco. Calif., December 5-9, at the Cathedral 
Hill Hotel mid the Holiday Inn Golden Gate- 
way Hotel. San Francisco is a dynamic, excit- 
ing city, known iu the world I'ur iu spectacu- 
lar scenery, fabulous restaurants, cosmopoli- 
tan life style, and gentle climate, h is a 
superb meeting [ncation at any time of the 
year. 

Registration 

Everyone who attends the meeting must 
register. Preregist ration (received by Novem- 
ber 10) saves you time and money. The fee 
will he refunded to you if AGU receives writ- 
ten notice of cancelation by November 28. 
Registr.it km rates aie as follows: 



Prercgis- 

After 


tratioii 

Nov. 10 

Member 

$65 

$80 

Suidcnl member 

$32 

$47 

Retired senior member 

$32 

$47 

(65 or over) 
Nonmeinber 

$90 

$105 

Student nonmember 

$41.50 

$56.50 


Registration for I day only is available at 
one half the above rates, either in advance or 
at the meeting. Members of the American 
Congress on Surveying and Mapping, die 
American Meteorological Society, the Ameri- 
can Society of Photograinmetry. the Europe- 
an Geophysical Union, and the Union Gcoff- 
sica Mexicana, may register at the AGU 
member rates. 

If you register as a nonmeinber for more 
than 1 day, the first-year dues for joining 
AGU will be waived if a completed applica- 
tion is received at AGU by Feb. 10. 1984. 

To preregisier, fill out the registration 


Ton ii, and mum it with vour payment to 
AGU by November 10. Vour receipt will be 
included with your pie registration materizU 
the meeting. Pi c registrants should pickup 
their registration material aL the registration 
desk at tlie Cathedral Hill Hotel. Hours are 8 
A.M. in 4 P.M., Monday through Friday. Oo 
Sunday, December 4, registration hours an 
5:30 to 7:30 P.M. 

Hotel Accommodations 

Blocks or rooms (347 singles, $53 doubfesi 
are being held at tlie Cathedral Hill, the 
Holiday Inn Golden Gateway, ihe Holiday 
Inn Civic Center, tlie San Franciscan, and tie 
Grosvcuor Inn for those attending. Readthr 
housing application, and mail the completed 
application lorin to the housing bureau early 
to ensure reservations at your preferred ho- 
tel. Reservation forms must be sent directly to 
the Housing Coordinator, AGU Fall Meeting, 
San Francisco Housing Bureau, P.O. Box 
5612, San Francisco, CA 94101. Do not send 
housing reservation forms to ihe holds. 

Reservations must be i eccived by Novem- 


RETURN THIS FORM WITH 
PAYMENT TO: 

Meeting Registration 
American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, DC 20009 

PLEASE PRINT CLEARLY 


NAME ON BADGE 


AFFILIATION 


MAILING ADDRESS 


AGU 1983 FALL MEETING 
DECEMBER 5-9 
San Francisco, California 

REGISTRATION FORM 

1 ' .A; Deadline for Receipt of 
it. Preregistration 

NOVEMBER 10, 1983 

tniu-5 applicable nnly ir rcicival by November 10 with payment) 

More llinn One 

one day day 

MEMBER Q $65 Q $32.50 

STUDENT MEMBER □ $32 D$16 

HIRED SENIOR MEMBER* □ $32 D$16 

JNMEMBER □$*)() p$45 

UDENT NONM UMBER □ $4 1 .50 □ S20.75 


More llinn 
one day 

□ $65 

□ $32 


RETIRED SENIOR MEMBER* □ $32 


NONMEMBER 
STUDENT NONMEMBER 
* 135 or over 


□ $90 

□ $41.50 


□ Dec. 7 


TELEPHONE #. 
HOTEL 


Days you plan to attend 

Please check the appropriate box(es) 

□ Dec. 5 □ Dec. 6 

□ Dec. 8 □ Dec. 9 

Please check appropriate box 

□ Member AGU □ Nonmeinber 


Members of the cooperating societies may register at AGU 
member rales 

Member cooperating society: 

□ AMS-Amcrican Meteorological Society 

□ ASP-Ameriean Society of Phoiogrammelry 

□ ACSM-Aincricon Congress on Surveying and Mapping 
U EGU-European Oeophysieal Union 

□ UGM-Union Geofislca Mexicana 

Nonmcmbcrs 

.J 1 as p a nontnember’for more than 1 day 
Va" 1 n K f or J° ,nin 5 a G 0 will be waived * a* 
completed apphation is received at AGU by Feb 10 


SECTION LUNCHEONS/DINNER 

Circle section and Indicate number of tickets. All lunches 
begin at noon. SPR dinner begins nt 6:30 P.M. 

Planelology/Volconology, Geochemistry and 

Petrology, Tuesday, $9 

Seismology/Tcctonopliysics, Tuesday, $5 

Geomagnetism and Pnlcomagnetlsm, 

Wednesday, $5 

Hydrology, Wednesday, $9 

Ocean Sciences, Wednesday, $9 

Solar- Planetary Relationships, Wednesday, 

$20 (dinner) 

Atmospheric Sciences, Thursday, $9 

Geodesy, Thursday, $9 

Total Enclosed $ — ! — — " — r 

(All orders must be accompanied by payment or credit 
card information. Make check payable to AGU.)' 

□ American Express : 

Charge to: □ Visa jjgilsl ' 

□ MasterCard - ' 


Card Number 

MasterCard Interbank No. 

Expiration Date 

Signature — 1 


Pf’CreglsIrants ’i . ' ..." 

.Your recciptwili beinyour prereg is [ration packet The ; j . 

registration fee will be refunded if written notice ot io 

^ancelailon is revived in the A GU'offlee by November 28 *' - ! : 

^t Pr0 ii ni S 1 } atld mc ^ ,in S Detracts wilf appear in' the ' ‘ : ' -U'.. 

November 8 issue of ...p i ; . ' • chi 
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| FIELD TRIP FORM 

i j ^ S h to attend the Franeiscun NuniHcrrunc field trip on Sunday, December 4. 
i My check for $25 is enclosed. 

] m case I am not among the first 40: 

p j w ish to be pul on the wailing list. (If you don't go, money will be returned on the 

day of the trip.) 

p I wish my money returned. 


Signature. 


Print Nante. 


Telephone 

Mall form lo: M. C. Blake, Jr.. Mail Slop 75. U.S. Geological Survey, 345 Middlefield 
Road, Menlo Park, CA 94025 
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ber I to be confirmed. Du not write or rail 
AGU for room reservations. 

Free parking b available only in registered 
guests of each hotel as indicated. 

Scientific Sessions 

The program summary appears later in 
this issue. The preliminary program and the 
abstracts will be published in £m. Nuveinlicr 
8. The final program, with preseniuiinn 
times, will be distributed at the meeting. Bulb 
the Cathedral Hill and die Holiday Inn Gold- 
en Gateway hotels will be used fur all disci- 
plines. 

Foster Sessions Poster sessions will be 
held throughout the meeting in the Eldorado 
Room at the Cathedral Hill Hotel. Check the 
program for detailed scheduling. AGU will 
provide each poster -session presenter with a 
mounting area measuring 4 x G feel (1.25 x 2 
m). Plan your exhibit to fit this space. The 
board will be assigned by number corre- 
sponding lo die presenter’s abstract number. 
The boards will be set up in the Eldorado 
Room before the poster session begins. 
Thumb tacks, push pins, tape, and scissors 
will be available in the meeting room. 

Exhibits 

The exhibits will be located un the Mezza- 
nine, Cathedral Hill Hotel, Monday, Decem- 
ber 5, through Thursday, December 8, 9:30 
A.M. to 4:00 P.M. 


The following exhibitors are confirmed: 

Academic Press, Inc. 

American Geophysical Union 
Defense Mapping Agency/HTC 
Digital Imaging Processing 
EG&G ( ‘.eo merries 
Elsevier Science Publishing Go. 

Handar 

Jet Propulsion I floral nry 

Kinemcirics 
Nature's Own 
Phoenix Geophysics 

Qualinielrics, Inc.— WEATHERlranies 
Refraction Technology 
Schnnsiedt Instrument Co. 

Sprengncthcr Instruments 
Springer- Vcrlag, New York 
Teledyne Gentech 
Terra Technology 
U.S. Geological Survey 

Social Events 

An icebreaker party on Monday evening on 
the Mezzanine at the Cathedral Hill Hotel 
will be the opening social event of the meet- 
ing. To honor John W. Handin, Lite 1983 re- 
cipient of the Bucher Medal, and those 1983 
AGU Fellows who were not present at the 
1983 Spring Meeting, there will I* an awards 
ceremony and wine tasting reception on 
Thursday evening, 0:00-7:30 P.M., in the 

Meetings front, on fi. 602) 


§8 American Geophysical Union M 

1983 FALL MEETING 

HOUSING REGISTRATION FORM 

READ CAREFULLY and RETURN FORM DIRECTLY TO THE SAN FRANCISCO HOUSING 
BUREAU AT THE FOLLOWING ADDRESS: 

Housing Coordinator 
AGU Fall Meeting 
SF Housing Bureau 
P.O. Box 5612 
San Francisco, C A 94101 

Please print or type all information, abbreviating as necessary. Confirmation will be sent by the hotel to 
the individual named in Part l. If more than one room is required, this form may be photocopied. 


REQUESTOR 


HOTEL ACCOMMODATIONS 

PARTICIPATING HOTELS 

Cathedral Hill Hotel 
Vnn Ness at Geary Street 
(800) 227-4730 

Holldny Inn Golden Gateway 
1500 Vun Ness Avenue 
(415) 441-4000 

Grosvcnor Inn 
Van Ness and Geary 
(415) 673-7411 

Holiday Inn Civic Center 
50 8th Street 
(415) 626-6103 

San Franciscan Hotel 
1231 Market Street 
(415) 626-8000 

ROOM RATES FOR ALL HOTELS 

Single $47 
Double $53 
Twin $53 

Suites available upon request 

PARKING: Cathedral Hill Hotel: free to registered guest 
Holiday Inn Golden Gateway: free to 
registered guest 

San Franciscan Hotel: free to registered 
guest 

A|l hotel reservations must. be made on the housing form 
*9 November I, 1983. No telephone requests will be , 
^epted Confirmations will be mailed directly to . 
jegistrants by the individual hotels. After confirmation ' 
has been received,. changes and cancelations should be 
'hade directly to the hotel.. ' 1 • •••' 

^ 0 il your completed form directly to: .. .' . 

Housing Coordinator 1 .v ; 

AGU Fall Meeting : 

San Francisco Housing Bureau • * 

P.O.Box 5612 . - / • 

San, Francisco, CA 94 lOI' / .. 7 


Name uf Onipuny or Finn 


Sired Address or P.O. Box Number 


Zlp-U.S.A. 


Telephone Number 


Part H 


INSTRUCTIONS: Select THREE hotels of your choice from the list of participating facilities, then 
enter ihe name on the lines below. 


Fiist Choice 


Second Choke 


. Hill'd Choice 


NOTE: Rooms are assigned on n “First Come. First Served" order nndif none or your 
choices is available, another facility will be assigned based on a referral system. A 

cut-off dale is in effect; your application may not be T ^ 

prior lo your arrival date. AGU housing registration deadline Is November 1. 

Part III 

INSTRUCTIONS: I . Select type of room desired with arrival and departure dales. 

INSlRUi. 2. PRINT pr TYPE names of ALL persohs occupying room. ,, , 

3. If more than two persons share a room, check twin and the hotel 

will assign two double beds. •’ 


CljECK ONE i. — • . . ' - 

1 ' ' 

O SINOLB tpoom *hh <h* W pa*** 1 V • ***** D * 1e — 

□ DOUBLE (Row Vifliow tad 1“ P ertcm) AntV«l Ti'mo__ 
Q TWIN (Room wlUi iwo bed* I** pcwwl 

□ Bxrrur reason . 


Goes N«nw5.(L^ r«irip nnrt) : 


IMPORTANT MOTE: Hotel MAY require a deposii or some other form ofguarameed irriyal. If so , ■ 
' instrtictions will be on ypuf confirmation form. . . v , , 1 1; 
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Meetings (font. [romp. 601 ) 

Emerald Ballroom »l the Holiday Inn Golden 
Gateway. All meeting participants are invited 
tu attend. 

Complimentary reft cslinmnts will be served 
daily, ai bmli lintels, 9:15—1 1 :0U A.M. and 
2:1ft— 4:UU P.M. 

Business Meetings and Section 
Luncheons/Dinner 

The AGU Council will meet Tuesday, De- 
cember G, at 5:30 P.M., in the Japanese Pavil- 
ion Room. Cathedral Hill Hotel. 

The section lunches and dinner will be 
held at the following restaurants: Nikfco, at 
Van Ness and Pine; Casa de Cristal, 1 122 
Tost Street; A. Snbclla's, on Fisherman's 
Wharf; and the Holiday Inn Golden Gate- 
way. Purchase your ticket now as space is lim- 
ited. 

Tuesday, December 6 

• Planetology and Volcanology. Geochemis- 
try, and Petrology, Noon, Casa de Cristal, $9. 

• Seismology and Tcctonophysics. Noon, 
Nikku, $5. Sponsors, Kineinetrics. Inc., Tele- 
dyne Industries, Inc., W. F. Sprengiicilier In- 
strument Cu„ Inc. 

Wednesday, December 7 

• Geomagnetism and Palconiagiictisin, 
Noon, Casa de Cristal, $5. Sponsors, ikliou- 
stedt Iiisiriimeiu C‘nni|Miiy, CFT Systems. 

• Hydrology, Noon. Holiday Inn Golden 
Gateway, 39. 

• Ocean Sciences, Noon, Nikku, $9. Pro- 
gram; Gordon Hu mil ton, Of] ice of Naval Re- 
search. will s|H-ak on "ONIl's Environ mental 
Science Program." 

• Solar-Planetary Kelati(iiishi[H, business 
meeting, with dinner to follow, at A. Snbella's 
Restaurant. 5:15 P.M., business mec ling, Em- 
crahl Rnom, Holiday Inn Golden Gateway, 
0:45 P.M.. dinner, A. Sahella’s, SIH.5U (Ital- 
ian Ktmrniei). 

Thursday, December 8 

• Atmospheric Sciences. Noon, Nikku, $9. 

• Geodesy. Noon. Holiday Inn CcildL'il 
Gateway, S3. .Sponsor, Bell Aeinspace Tex- 
tron. 

Field Trip 

On Sunday, December - 1 . 9 A.M. to ft P.M., 
in connection with the Naim- Plate -Tectonic 
Sym|Kisinrri, there will be a field trip to tlie 
Franciscan nano-lcr nines in San Francisco, 
stressing their contact relations. The trip will 
lie led by Clark Blake and Hyde Wahrhaftig. 

The $25 per-person cost includes tour bus, 
lunch, and field trip guide. 

The trip, which will leave from and return 
to the Cathedral Hill Hotel, will be limited to 
40 persons, and space will be reserved for die 
first 40 to sign up. Others ran lie pm on a 
waiting list, or their checks can be returned, 
as they wish. Those interested should send 
the form printed in this issue with a check 
made out to M. C. Blake, Jr., addressed as in- 
dicated on the form. Be sure to mark on out- 
side of the envelope “For AGU Dec. Field 
Trip." 


Program Summary 

Union 

Orinoco & Amazon. Tues AM 
Computers & Geosciences. Tiles PM 
Nuclear Cunsetpicnccs, Wed AM 
Polar Reseanh. Tlmrs AM 

Atmospheric Sciences 
Lightning, Mon PM 
Thunderstorms. Tues AM 
CCOPE, Tues PM 
EITects of Nucl. Bursts, Wed PM 
Troposph. Chemistry 1, Tlmrs PM 
Troposph. Chemistry II, Fri AM 
Climate & Chemistry, Fri PM 

Geodesy 

LAGEOS I. Mon AM 
LAGEOS 11, Mon PM 
Earth Rot ./Orient., Tues AM 
Oceans/Geodesy/Tect., Wed PM 
Crustal Dynamics I. Thurs AM 
Crustal Dynamics II. Tlmrs PM 
GPS & Gravity, Fri AM 

Geomagnetism & Paleomagnetism 
Theory & Anisotropy, Mon AM 
Recognizing Alteration, Mon PM 
Sec. VsiriaU Excursion, Tues AM 
Calif., Baja to Sur, Tues PM 
Oregon to Alaska, Wed AM 
Palcopoles & APW Curves, Wed PM 
Statistics & Sounding, Tlmrs AM 
Melia & Conduct. Paths, Thurs PM 
Magnciotell. Variat., Fri AM 

Hydrology 

Glacier/Ocean Interact., Mon AM 
Stream water Gcuchrm., Mmi PM 
Orinoco &■ Amazon I, Tues PM 
Gen. Hydra!. Pnstcr Sess., Tues PM 
Orinncn & Amazon II, Wed AM 
Insireaiii Flow, Wed AM 
General Groundwater I. Wed AM 
Scditnenl Transport I, Wed AM 
Gen. HydroUSinchastic, Wed PM 
Sediment Transport II, Wed PM 
Multivariate Models I, Thurs AM 
Ground water Optimization. Thurs AM 
Multivariate Models II, Thurs PM 
Genera] Hydrology, Thun PM 
Watershed Models, Fri AM 
Floods 1, Fri AM 
Cciicml G round water II, Fri PM 
Flonds H. Fri PM 

Oceanography 

Geochemistry of Estuaries. Mon AM 
CODE/OPUS/SUPER-CODE. Moil AM 
El Nino, 'SS-'IB. Mon I'M 
MANOP. Mon PM 
Hydro! hernial Vents, Tues AM 
Calif. El Niflo. , tt2- , N3. Tues AM 
Coastal Oceanography, Tues I'M 
Seabed Morphology, Wed AM 
Physical Oceanography, Wed AM 
Diagenesis in DSDP, Wed PM 
Marine Chemistry. Thurs AM 
General Circulation, Thurs PM 
Paieocea nograpliy , Fri AM 
Response to Strong Wind, Fri AM 
Sub-seabed Disposal. Fri PM 
Marginal Seas. Fri PM 

Planetology 

Surfaces & Atmospheres. Wed PM 
Satellites & Cratering. Thurs PM 

Seismology 

Coalinga Earthquake. Mon AM 


w — 

Chapman Conference 
on Collisionless Shock Waves 
in the Heliosphere 

February 20- 24, 1984 
Silverado Country Club and Resort 
Napa Valley, California 

Convenor: R. G. Stone 

Abstract Deadline: 

November 22, 1983 

il «!= d ™!!n' ‘? w ? and contributed papers In Ihe following general areas: Overview 
^ Ia' 011 Sh0d V m ‘™ P , caspecls of shocks, microscopic aspects of 
shocks and particle acceleration. Typical subjects to be covered include: 


Why and where shocks form tn 
the heliosphere? 

Shock dynamics and evolution. 
Shocks associated with solar 
adivlly, planetary bow shocks, 
corolntion shocks, and shock- 
shock interactions. 


‘ SubcriHcal, supercritical, quasi- 
parallel, and quasi-perpendicular 
shocks. 

* Dissipation mechanisms. 

■ The foreshock. 

■ Particle acceleration mechanisms. 


Student Travel Assistance: Deadline November 30. Student travel funds i™ nt/aiinkio t : 

Qr Besubmlltedto JGIf-Spacv I 

Contact: AGU Meetings, 2000 Florida Avenue, N.W >f Washington DC 2000sl 
. . ‘OH ^e; ( 800 ) 424-2488 ; ;; ;D:C. area 462-6903 ;i I ! ™ 

Call for papers puhlisWa ii gOS, May 31) 1983 V.;., . '/■; V 



r Air Fare Information 

Special AQU Discounted Air Fares Available When You Fh 
UNITED to San Francisco 

Your toll-free number for flight reservations: 800-521-4041 
residents 800-482-0243) 

Your AGU Convention Number 4367 
Spedal arrangements have been made with United Airlines to offer you a $10dlsco 
off Super Saver fares with the 7-day minimum stay requirements waived 0 ^ 
available when you call the unlisted, toll-free number of United's Convention iu 

O.aft A E.sn n kA COT W I T?-l UI1 


8:30 A.M. -5:30 P.M. EST, Monday- Friday. 


Just call the above number, available to those within the 48 contiguous slates. Ask for 
the Convention Desk. Tell them you areattendlng the AGU convention inSanFrandsco 
or give them AGU's convention number; 4367. 

Here are the details on your spedal AGU convention fare: 

■ $10 discount on the roundtrip Super Saver/coach fare in effect at the time of 
travel. 

■ The 7-day minimum stay is NOT required. 

■ Travel must commence no earlier than December 1 , 1 983, and must be completed 

on or before December 12, 1983. Y 

■ Reservations should be made as early as possible. The final date for reservations 
and ticketing is Ihe day before departure. Reservations will be accepted after this 
date, but at the higher fare. 

■ Ticket purchase may be made directly from United; they will mail your tickets 
direct to you. Just provide your form of payment when you call. If you wish to 
purchase your ticket through an authorized travel agency, you may do so. 
However, YOU, not your travel agent, should call United's unlisted number. 

Special Note 

In the current "air Fare war' there may be sporadic and short-lived discounted fares 
from specific cities to San Francisco. These fares have restrictions and are limited. 
United's convention specialists will assist you in determining If your travel plans meet 
these specific restrictions. 

AGU anti United Airlines an working together to bring you a better meeting for less. 
Use the United Convention Desk; help yourself and AGU at the same time. j 
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Mostly Nuclear, Mon AM 
Rio Grande Rift, Mon I'M 
Lateral Heterogeneity, Mon PM 
Oceanic Lithosphere I, Tues AM 
Earthquake Chemistry. '1'ucs AM 
Oceanic Lithosphere II. Tues PM 
Earthquake Hydrology, Tues PM 
Earthquake Prediction. Tues PM 
Crust & Upper Mantle I. Wctl AM 
Crust & Upper Mantle II. Wed PM 
Marine Seismology, Weil PM 
Sources & Strong Motion, Wed PM 
Future Global Network, Wed PM 
Seismicity & Tectonics 1, Thurs AM 
Wave Propagation I, Thurs AM 
Seismicity & Tectonics II, Thurs PM 
Wave Propagation II, Tlmrs PM 
Long Period Seismology, Fri AM 
Tomography/Networks, Fri I’M 

SPRt Aeronomy 
Ionosphere: Radar. Mon PM 
Ionosphere, Tues AM 
Airglow-Aurora Poster, Tues AM 
Middle Atmosphere, Tues I’M 
Mcsosph.-Thcr mosph . I, Wed AM 
Mesosph.-Tlicrmosph. II, Wctl l’M 
Mesosph.-Tlicrmospli. Ill, Thurs AM 
Airglow, Thurs PM 
Euv-Airgbw I, Fri AM 
Euv- Airglow II, Fri PM 

SPRi Cosmic Rays 
Cosmic Rays, Mon AM 
IMP 7 & 8, Mon PM 
IMP 7 & 8, Tues AM 

SPR: Magnetospheric Physics 
Aurora/Substorms I, Mon AM 
AM PTE Program I, Mon AM 
Jupiter/Sainrn, Mon AM 
Aurora/Substoi ms II, Mon PM 
AM PTE Program II, Mon PM 
Reconnection, Tues AM 
Aurora/Substorms III, Tues AM 
Electric Currents/Fields, Tues AM 
Compar Planet Msph I, Tues PM 
Compar Planet Msph II, Wed AM 
VLF Waves, Wed AM 
History of VLF Research, Wed PM 
Spacecraft EITects I, Wed PM 
Ion Composition/Dynamics, Thurs AM 
Spacecraft Effects II. Thurs AM 
Magnetic Pulsations I, Thurs AM 
Charged Particles I. Thurs PM 
Waves/liistabilities I, Thurs PM 
ISEE-3 in Magnetotail I. Fri AM 
Waves/1 nsiabilities II, Fri AM 
Auroral Hiss & AKR, Fri AM 
Magnetic Pulsations II, Fri AM 

Charged Panicles II, Fri AM 

ISEE-S in Magnetotail II, Fri PM 

Magnetospheric Tail. Fri PM 
Ionospheric Radars, Fri PM . • 

Waves/Instabilities III, Fri PM 

S?! 5?" & Inter planetarv Physics 
Solar Phenomena Tues AM 
■ Solar Wind, Tues PM , 

ShockJUpstream Phenomena. Wed AM ’ 
. Solar Physics, Wed PM . . .. 

1°w r r^" Ci / r w t - W/ S meUl T hurs AM t' 
: Inti y* VenUs/Titan, Thurs ' ! 

- Tectonophyslcs ■/’ 1 

: J fc S L §“• Ariive Mar'g, f. Mon; AM rr. 


Marine Tectonics, Mon AM 
Tcct. Scd. Active Marg. II. Mon PM 
Fault Zone Drilling H. Mon I'M 
Ileal Flow, Mon I’M 
Mam Ic/Griiscil Dynamics, Tues AM 
Deloriii.ition, Tues AM 
Tectonic I In/artls, Tues PM 
Tern mii s: ( ieneni]. 'l ues I’M 
Recent Trends, Wed AM 
Active Margins, Wed AM 
High Pressure Reseanh, Weil AM 
Physics of Magma Transfer, Wed PM 
Fracture & Faulting, Wed I’M 
Rift Research, Wed I’M 
Active Tectonk's I, Tlmrs AM 
East Paeilic Rise, Thurs AM 
Tectonics Poster Session, Tlmrs AM 
Active Tectonics II, Tlmrs PM 
Himalayan- Alpine, Thurs PM 
Tccumophys. Poster .Sess., Tlmrs PM 
Salum Sett Drilling, Fri AM 
Gal i Ibr iiia Tectonics, Fri AM 
Gircuni-PiK*. Tectonics: SIC, Fri AM 
Fraiirisciin Geology SF Bay, Fri PM 
Phys., Chemistry Minerals, Fri PM 
Gimim-I’ac. Tectonics: N, Fri PM 
Giiviiin-Pai . Tec-ionics: 8W, Fri PM 

Volcanology, Gcochcmiatryi & Petrology 

Giilderas 1, Mon AM 

Mineral Physics I, Mon AM 

Calderas 11, Mon PM 

Melaniorphism, Mon PM 

Calderas 111, Tues AM 

Gases, Tues AM 

Calderas IV, Tues PM 

Ore Deposits, Tues PM 

Cascades I, Wed AM 

Laki Bicentennial, Wed AM 

Calderas V, Wed PM 

Arc Volcanisin, Wed PM 

Cascades II, Thurs AM 

VGP Potpourri, Tlmrs PM 

Cascades III, Thurs PM 

Hawaii I, Fri AM 

Mantle Petrology, Fri AM 

Hawaii II, Fri PM 

IsoLopic Studies, Fri PM 


Awards Ceremony 

and. 

Reception : 

Thursday, December 8 

6:00 -7:30 P*®* i 

EmeraldBaIlroom,HoUday 

To honor John W. HdtMi* 

- 1 . Racber 


1983 recipient oj ««* y . 

Medal, and those .1983 A 
Felloios ivho were not present ; - 

the Spring: Meeting tbertyM 
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Section Candidates 

£« is carrying biographies and photo- 
graphs of all candidaics fin Pi esit lent -elect, 

Ceiifnil Secretary, and Foreign Secretary «>l 
the Union and for Presitlent -elect ami Secre- 
tary of each Section. In addition, statements 
by the candidates for Union ollices and lor 
Section president-elett will ap[iear. Catuli- 
dates for the Seismology Section and an uritli- 
riotial candidate for the Planetology Section 
jppear below. The material fin the sections 
of Geodesy. Geomagnetism and Piilei.mngnc- 
limi.and Planetology appeared in the August 
30 issue; for the Atmospheric Sciences Sec- 
tion in the September 27 issue; and lor the 
Teaonophysics Section in the October 1 1 is- 
uit. The slate of candidates for till olhees was 
tarried in the June 21 issue. 

Seismology: President-elect 

f.A.Dahlen A 
member of AGU since 
1968; 41) years old. Pro- 
fejsor of Geophysics, 1 

Princeton University. 

Major interests: iheorei- 
iral seismology and me- 
chanics, free oscillations, 
rotation of the earth. 

Bft. in geophysics, Cal- 
tech, 1964; Ph.D, in 
geophysics, UCSD, I960. At Princeton since 
1976. Member AGU, SSA, RAS. Oil editorial 
board of The Geophysical Join mil 1 977- 1 979; 
h'SF Earth Sciences Panel 1982-83; 39 publi- 
cations, 6 in AGU journals- Allred I*. Sloan 
Foundation Fellow 1971-1973. Camlkl.iic 
Stewart W. Smith (see beluw) lauglit Dahlcn's 
first course in geophysics and provided his 
first summer job in geophysics. 

Statement 

“The Seismology Section of AG l 1 i* • ur- 
rcmly in very capable attrl (list it ignis lied 
lunds, and I do uni en vision initiating unv 
aujor shifts in policy if elected. 1 would use 
int 2-year term as Presideiil-cleci to become- 
bener informed about the aM.iirs of the Sec- 
tion and the Council, by soliciting the views 
and advice of the memhershi]) and the prt- 
*ni and past officers of the Section. The 
principal function of AGU is to foster scien- 
ce communication through its program of 
rowings, conferences, and journals. I would 
“opposed to any significant rlumgc in for* 
roaiofthe amiual meetings despite the oltvi- 
^ problems caused by inci easing rtiicn- 
r®*, hecause they provide such a vahtaltle 
»ntm for students and others entering die 
ntM t« discuss their work and meet their 
'and colleagues. The AGU jtiunuils arc 
77 and highly tespectctl, and it is iinjKir- 
.“ they remain so. Suhtuissiuii or papers in 
ironically encoded form, an option rc- 
l) y the journals of the APS, 

i° 7 d w investigated. This would be panic* 
Iph valuable for heavily inalhctnatical at ti- 
1155 tequiring careful proofreading." 

JhwcrtW. Smith A 
of ACU since 

J* 18, 50 years old. Pro- 
per Geophysics, 

Jroveni tyofWashing- 
Wajor interests: 
r'H'fwy. tectonics, and 
y deformation. 

I9fe' 0gy ’ MiTt 

m geopfiys- 

T'tjltech, 1981. Geo- mmm 

v^t, Shell Oil Company, 1954-1957; As- 

am and Associate Professor, Caltech, 

. *“1970; Professor and Chairman of Geo- 
University of Washington, 1970- 
Membcr SSA, EERI, SEG. Has been 
Sg* Geophysics Advisory Panel 

Director 0 f SSA, on editorial com- 
r.j J e Annual Review of Earth and Planetary 
Nfir ° n Seismol °gy Committee on NAS I 
cun I ^ sen ’ e d on advisory committees and 
USGS, USNRC, EERI. IASPEI, 
Ant c Publications, 1 1 published by 
tj, 1 , as Program Chairman for AGU 
^otology Section. B 


Primary objective of AGU, and our 
CiJ '0 particular, is to provide communi- 
tfieK. W ' , l * ,e scientific communily and to 
funm , puhiic- I view the most important 
nut ° r ^GU officers to be the review 


nu Imw elfectively we can learn front each 
other. 1 would hope that AGU will be at die 
fnrefruiu in the application of the next gen- 
eration uf communications and knowledge 
based systems tu achieve this result." 


Seismology: Secretary 


William L. Ells- 
worth A member of 
AGU since 1972; 34 
years old. Chief, Branch 
uf Seismology. U.S. 

Geological Survey, Men- 
lo Park. Calif. Major in- 
terests: earthquake seis- 
mology and lithospheric '■y* /,. 

structure. B.S. in phys- 
its and M.S. in geophys- T - -<• 1 

ics, Stanford University, 1971; Ph.D. in geo- 
physics, MIT, 1978. U.S. Geological Survey 
since 1971. Member AGU, SSA, SEG, Sigma 
Xi, and J MGS. Member of Panel on Seismo- 
logical Studies or the Continental Lithosphere 
of NAS/NRC; served on advisor)' panels far 
U.S. Nuclear Regulatory Conitnissinn and 
Committee on Seismology, NRC; 17 publica- 
tions. 7 published by AGU. 




Emile A. Okal A 
member of AGU since 
1974; 33 years old. As- 
social e Professor of Ge- 
olugv Sc Geophysics, 

Yale University (as of V J * 
January 1. 1984: Asso- _ 

date Professor of Gen- • 

logical Sciences. North- ' 

western L'niversitr). Ma- 
jor interests: seismology . 
j)Lue l ecu m ics. intraplaie volcanisin. marine 
gcoplivsics. M.S.. F.cole Nor male Supdicme 
and L'niversilv of Paris, 1972; Ph.D. in gcu- 
pltvsics. Caltech. 1978. Came to U.S. in 1974; 
iialiirnli/ed in I'.WU. Facultv inemlier at Yale 
since 1978; will move to Nm lltwestet It limit- 
ary 1. Member: AGU. SSA. Alanu 4»» puj di- 
caltons. 7 ill AGU journals. Associate Editor. 
JGR-Red. 1983-1985; I’rograui Chairman fi.r 
Seismology, AGU Spring Meeting, 1983 and 
1984. 


THE TWO CAREER COUPLE 

Balancing Personal and Professional Life 
AGU Fall Meeting 

Wednesday, December 7 
5:45 - 7:30 p.m. 

Pacific Heights-Presidio 
Cathedral Hill Hotel 

Connie Sanchetta will moderate a discussion of the problems couples face 
when both are active and recognized In their professional fields. Panelists will 
include Mark and Mary Lou Zoback 1U.S.G.S.), Alice Newman (The Aerospace 
Corporation), and Thomas Worsley (Ohio University). 

This program has been arranged by the AGU Education and Human 
Resources Committee. Refreshments will be available. 



*nd oul cers to ue me review 

achi 1 Lt 1 ^ lc . nicc l ,a nisnu.fiy which 
'fihev» V f . < | orn| P u hicalion to determine 
journal, 1 * rne * tin S our needs. Beyond the 
n - ew8lQUer * sympbsia, and General 
Hie ne?.’ t0 be prepared to utilize . 
«on> --.G 0 - . lhat technology can provide tp 
UtauL !, f 0 ? 1 and transmit ah formation, Ulij- 
. 7 .uie progress of qiir field' will depend ■! 


Planetology Petition 
Candidate: Secretary 

Gregory F. Herzog lias been approved as 
an additional candidate for Secretary of the 
Planetolngy Section. 

Gregory F. Henog A ■ 

member of AGU since 
1971; 39 years old. As- 
sociate Professor, De- 
partment of Chemistry, 

Associate member, 

Graduate Program, De- 
partment of Geology, 

Rutgers University. Ma- 
jor interests, lneieoritics. 

B.A., 1964, Cornell Uni- 
versity; M.A., 1965, Ph.D., 1970, Columbia 
University; Resident Associate, University of 
Chicago, 1969-1971. Since 1971, Department 
of Chemistry, Rutgers University. 1976-1977 
Max-Planck-Institut fflr Keniphysik, Heidel- 
berg. Member AGU, A A AS, Meteoriiictl So- 
ciety. XRF User Subgroup Representative, 
National Sync. Light Source. Associate Edi- 
tor, 12th Lunar and Planetary Science Con- 
ference. 32 publications, 6 published by 
AGU. 


Membership 

Applications 

Received 

Applications for membership have been re- 
ceived from the Following individuals. The 
letter after the name denotes the proposed 
primary section affiliation. 

Paul Michael Abraham (S), Guangfen 
Cheng (O). Ponald Galya (O), Jeremy R- 1 
Henderson (S), Mr HMMinped (H>. Dieter 
M Imboden (O), David R. Jones (V). Stephen 
Une (S), W. G. Large (O). Denis Lefaivre 

(O). : •••; • ,.v- 

Student, Status . 

DebaO Bai (A). Cecilia Rinig (T), R^rri 


Separates 

To Order: The older number can he 
found at lire end uf each abstract: use all 
digits when ordering. Onfi papers with 
order numbers ate available front AGU. 
Coif: 53.50 fur the first article and SI. HU 
for each additional ankle in the same ol - 
der Pas men t must .luotnp.im older. De- 
posit aiuiunis .nailable. 

Si ml \iiiu nfilfi to: 

American Geophysical Union 
2non Florid.i Avenue*. N.W 

WashingiMtt. H.C 2011(19 


Electromagnetics 


O7?0 Radio Dcaanoqr aptly 

ATTENUftT ION RATEB OF COMlfiL RRDflR BIGNRLB ftt 
S3 NHZ 

R.B. Lyon a «UawB Propagation LaBoratory, 
MM A/ERL , Boulder , Colorado 80303) , S.E. 
Barries IDcaan Bur fees Roaaarcti, Bauldor , 
Colorado H0303) 

Hia attanuation rata ol tha ground-aava alg- 
net with range la a factor Halting tha 
parforaanca of coaatal radara ICOOAIial. Ua 
BhDH that Dfaaarvod attanuation rataa ara laaa 
that theoretically predicted rataa at ZS fHi. 
Thla result, contrary to earlier finding* at 
loear Ireguanclai, auggeata tha 
tropQBphvr ic ducting «b ov* 20 Hfz. Th« *ttan- 
uetlon ratea lor varioua aea ateta* and dla~ 
tancaa ara tabulated to allow aatlaetaa of 
ayatan parforaansa near 33 Hii. ISround-Hava 
attanuation, radar propagation) 

Nad. Set., Paplr 35ISS7 


0773 Rqzki S oniiq 

DIFPBtUKTtAL HEFLBCTWITY AND CIRTBLAB P0LMIUTIIK IUIUR 
SrGIULS AND N FLA TED 6F0P OSCILLATION A)3 PROPAGATION 
RFPECI3 IN RAINFALL 

T. A. So lisa (Amolpherle ScUncea Prosraia and Depirtaent 
of Electrical Eoflmerlng, Ohio State Unlvoralty, 
Coluabue, Ohio ««01, K. Aj-dln ord V. N. Brlogl 
Dlfferantlal refleeilvlty Cdr) »nd circular depolar- 
lxailon ratio (CUR) radar tlgntli ara directly related 
to each other aod to tha aedlon drop lira dluaior of 
rainfall whao the drop ilia* are arponontlaliy dlatrl- 
tuled. There polar [ration paraaatara ara auatood for 
both rtatlc and oiclllatlni raindrop ahapaa alooR with 
thair relationship! with rainfall Tata and liquid water 
coaimt oitlmiu derived froa ZDS or CDR and reflectiv- 
ity factor (Z) BMdircaanta. Propagation affect* at 
3 band wiralangthi ara also conalderod and shown lo ha 
barilcularly leportanl in CDR ocinmeanta . CDlffer- 
antlal ref 1 activity, radar act tors logy, aircraft 


rtlcla naaiurtaants, graopal). 
I. gel. , Paper 350631 


ANALYSIS IF AIRCRAFT HVPWHETE* SPECTRA AND ^PHSUnAL 
REFLECTIVITY (ID«> RADAR HEASDRBCXTS MB INC TUB COOPERA- 
TIVE CONVECTIVE PMCIPITATI0B EXPER1NENT 
V. N. Bring l {Depiriatnt of Eire I rlcal B«lnaarlq, 
Colorado Stala Uolvanlty, Pt. Collins, Colorado E0S2S), 
T. A. Satiga and B. A. Cooper . . . 

Mar Manirwnls of ZdB aro eoapared M itt 
froa aircraft iraupal apacira dorlag the Cooperative Con- 
vective pcec lpltetlea ttperleani. . On An|uil J, 168L. lhe 
Onlvanlty. of Uyealq'8 Super ting Air W* 
ti«» let altitudes of 3 ta and 1.B ^ 

I oval) through a eemectlva cell located 90 la V* oC »h* 
CHILL radar. The aircraft wm (quipped oiOt Iwg »»- 
dioaiulooal MO ptghae located orttagoneUy in M w view 
tha ratling hydrooeliora along thair 
probe) and along n (xlf orthogoMl to It (H protd* 

■ Bit lot leal raindrop lpagea ware ohiarvad Ulov cloud hale 

(1,1 ka iititihla), end conical grmupal laagei woro 
observed at 3 la altitude, leceuie of baaa blockage el 
the loweat olevatlhi acane, ■ radsr data wera net anllable 
U tho rain ragtan. Aircraft raladrop apaoira wra 
analysed In detell, and It ll ah«" that Iw deduced frea 
such spectra ahould ba an ageolleRt ^ • 

provided the cornel fora for the drop Hie distr ibut ion 
lessmed. zoe end ZH d Muted turn the graopal spoetra 
era shown to ba la the range «aasdred hy 
(Differential roflofitlvliy, radar eataorology, direjoft 

particle ■aaeortaant i, graupol). ^ 

Mdi’EcL, , Paper MttZI. 


0773 ' Baaota Sensing {Kultltpactr*! Passive H1crfc*a«|. • . 
ASJWMY OF RE SUITS FROM TK FIRST Hl«W-7 SM* ■■ , , 

?“o*SerSS (Coif 912. Godd.rd' LaheraUry for 

tarith p. Bu«aandsait, E. Langkea, Md B.O., EsfUBlir 
tfltectad - data obtained daring tha first- year of 
' eaarat ton of the Scanning , ito)tlcltaAfl»i ^ ,c f 

otd titer 1 (SIM) ho*« **■ 

le lfU October 1W) has* bfw used to 
•88B . A Tfl^el •b.srfS.rtDu* geophys K«l- 


piriirciert over oyon orranc, |>a1ar regions, and terrain.. 

Over open uevant, ihutu cdlcolatlons have provided 
interred values for saa Surface ta.i p*ra luros. 
near-surlace ulndi, aii'ospberlc water vapor In a column, 
and rainfall rates. In polar regions, sea Ice con- 
centration, nut tl year tee traction, and radiating 
te-nperdl uras have teen obtalnea. finally, the evtont 
and valor equl valance of snow cover over terrain have 
been cal cut a led. fhvso retrieved snue pararpters havo 

been canparad vllh In- si to ireasurerants ol Ihe li e 
•juuphyslcel parouatort, where available, and th.j results 
of lliese conparliuns -ire <!•: scribed, Ihe sol f - 
consistency of ihe global displays of all the paraneion 
IS discussed, along with the plans for archiving ttitn 
for subsequent rasoarch purposes, A description ol (be 
y*W calibration end data processing s-:he r e Is also 
•Jlven. 

I, ‘fier.pii*-. 3*„.. r.ict'ii, I'.ipur KIlRI 
O’AO Scattering 

DIFFTRCNTIU RADAR SCATTEMI.i PFliftRIirS rip ml.fl HAIL 

a:i> mi aid -phase KvoPiiiFrr.oRS 

r. A,Jln lAtnoaphorlc Scleocos Trogran and l"-pjriaen» of 
Electrical Inglnccrln*. Ohio Stoic Unlveisliy, r>|.inhui, 
ijhlo 4)3101, T. A. Scllga and T. N. Prtngi 

The lirferani lal ref lecliv It, - iIDP) *jJnr sl^r.al 
ionloloi Infomot lc-n on ihe Slupu and .lll^r.nens of Kc 
phase hvJ rone leers. Under -.erealn c I rcur.«'nncvs, then, 
this signal and retlocllviiy ficior ;un us.d to 
Identify tho p'relenco of hall narlleles. Such Inter- 
ptai&tlons ivqdl re kravledge atqul the scaltering 
prinertiae of various types and ihipei of hyJnoorwn 
Including ice. sater-coote-J Ice. and graupfl- ihrse 
I . Ir-i-.c ' r- 4-i '■a-aii.t-i f r their Jlf f«r- n- ,al in'- 
icrir.g nroncri'.cs nhiolncl ftoi ..i-.p-it j’ ions -J>'r ; - ’.he 
> lanslt ion i T i mtrli scrt.ol nf hatotrm ir.-l ,n exten- 
sion of this thpMv to ’wo- layered bodies. Oiffcivnilal 
rajar cross sections together *l«h ilr-.'ilir Jepjl srlso- 
lion ratios ure prelent ed. and several lr.stor.cis ol 
possible hall del re lion by radar using IDP signal urea 
ara illustrated. (Scattering, radar neteoroloey, hall, 
differential ref lacitvlty)* 

Pad. Sol., Paper 350SI9 

Exploration Geophysics 

0*10 Saiaeic uarbods 

VELOCITY EHTIHATZS DERIVED PROH THREE-B1HIHSI0HAL 
SEISMIC DATA 

Xwaws Owusu (Rohla Polrolaun Co.. One Lincoln Cooler. 
jidd LM Freaway, 3te. 12D0-L1 IS, Dallas, T1 7S3401 
G.R.f. Cerdner end VulE f. Has eel I 

A new coaputor algorirhe la daaeribad By which 
velocity iillsatoi can ba darivad Iron 
chcvo-df non. lonil (3-D) eulllfold oeiiDlc Jato. The 

1 tolocity ail ieoto, roferred to as "leegfog valocltjr, 

(a ebat Whleh beat daaerilai tha diffraction 
byptrboloid dua to i tcaLtarvr. The flcatlirin| c«ncer 
(■ but iaaged irhtn thla aatacity Im uaad Ln chi 
re tout ruct loo proeeoo. 

Tho net hoi lo bond on tho 3-D Kirehhaff ouaeatlon 
eigrot ion before itaek. The lopUeeoeatian canaiata of 
two basic yduaaal (I) di (farant toting the loput riflld 
traces and raianpllog than to a logarltbnit tloe arola, 
■nd (1) shifting, uoightlng, and lnin| each raeieplad 
trace to a range of dapth laeola atao chosan an a 
logarirhoit ocala. Peak aoplitodae in tha reiultiag 
loige aatrls giea a tina T and depth S freo which 
ealaeity la obtained oalng tha relation P«S2/f. Tha 
locus of qaaetaot oslocity ie » elantad acieigbt lino 
in tha coordinate lyatn ol the oatrla. 

In the usual application s( nigration for velocity 
UI. lysis, each input trace af * e.Oplie L« ol grated for 
each of K con* rant velocity faectiana enquiring 3 z H 

eae.aat ahife cal.nl ntiona. In rh. naw oat hod preaentad 
barn, q constant ahlft in calculated fnr a Rlvon 
raconplod trace, for oach depth ^in to which it ta 

L Lnvrovsa.nl in roapeting afMcl.ney. 

* The one rat toe nf tha algorithm (a illuatretad ualng 
.ynthatlc tnd. physical nodal data. 

ecoramca, m..a, i», 11 


application or giiuio uruciitM data to mkiimiuti 

imSDRPACl LltHOSTAAT r«APHT ' 

Anlt. Sifivbal (roroatly IHpartoent of Earth Science e, 
Dnlwaralty of loerkao, Indies peaioaHy Xedloal 
Re.a.roti Counoll Centra, IIIITa load, Coabridga, «1 
KM, India) Salub Khittrl 

A ear o« lac Ion between lithology and qu.nlitat iwa 
Bacawtera abatrauttd froo aeleale reflect Ion data Ie 

eqtablleMd. Ike esat.pt sa( ■•thedolegy dawe taped on 
lynqhekic data his kite .u.coee fully appllad to 
dlocrlalaago kitv.ai l«e dlffaraai triad* of 
■ lliheianl ai. A putUolar hydrot.rban-bearlr* far oat ion 
to a .adfnenterp haaln la ytit.ra India baa been 
eoneldarid, part .-at whi.lt la dostlnaaily aiody 
illthalogical ccwpo.lt lam .add • l| pa ret, shale • 
il ear. ant, caal ■ M.parcaati sad anotbar part Which 
Is donlaaatly shaky (aand ■ 3» podcaary ahala - #0 
parcaai coal ■ 3 piteMl, TbaaA iwo dllfqrani 
llihotogiat ara matheiSet toalty oodqlad uilag oan-atap 
gaiknv cbalna. Thair Mlan)c raipoakaa. whea at rut Inliqd 
1 la tiao and rraqpaaoy dei.ln_ and I -aahjaaead 1 to 
iiatiitleal' dlscrtalnaat aaalyaia. glfa a lair tdu 
about ay nth .tic lobaurfet* litkoatraLlgr.phy. Saiaola 
' .efl.pt l*a ddta froo lbs tw vhre don. leered Cor 
a ainltar cadlyeia.i fln. auhjee t ln» -thi data to 
diafcUloaat laalyela. ie was again pe.arlbla ro 
lliirlalnHi between ike -two .lUhaiogiae. , *1 »o,‘ 

aal.aegrooa froa dl f lerant .otisi «E lha J.oa ba.ln 
•' could, be a.'e'eqied lo . Larne of mVuils.. Jithology. 
kevin ealahlc di net Inina tor-a , of: aubaurEdea 
' llLbeitratijirepfay hava boon idiblif|od a khraq of “Hints, 
ara .bscr.crad froo ch* auteeoTrdlaelqn rqaetloa and 
Eour from thq poVrt apaotrlio of tha aalamgrM,.- - ■: 

— . A.aa.lJ’.T e.il foa dl A.wAdIm* 


CgQFWalOS, TO. «, JfO. I! 
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agci 

Congressional Science 
Fellowship 

The individual selected will spend a 
year on the staff of a congressional 
committee or a House or Senate 
member, advising on a wide range of 
scientific issues as they pertain to 
public policy questions. 

Prospective applicants should have 
a broad background In science and be 
articulate, literate, flexible, and able to 
work well with people from diverse 
professional backgrounds. Prior 
experience In public policy is not 
necessary, although such experience 
and/or a demonstrable interest in 
applying science to the solution of 
public problems Is desirable. 

The fellowship carries with It a 
stipend of up to $28,000, plus travel 
allowance. 

Interested candidates should 
submit a letter of Intent, a curriculum 
vitae, and three letters of recom- 
mendation to AGU. For further details, 
write Member Programs Division, 
American Geophysical Onion, 2000 
Florida Avenue, N.W., Washington, 
D.C. 20009 or telephone 462-6903 or 
800-424-2468 outside the 
Washington. D.C., area. 

Deadline: March 31, 1984 J 


Geochemistry 


1410 Chemistry of the Atmosphere 

HYOROiAPBOM AND CARBON NOHOUM [HISS [CHS ffltifl BI0HA5S 

BWHIK& lit BFA7IL 

J. P. Greenberg (lutlonaf Csnior for Atnoipherlc 
Research*. Boulder, Colorado 00307) P. P. Zlnremun, 
l. lie id t, end H. Pol lock 

rield mcasurarenis of hydrocarbon and carton mnoilde 
cn * ss Ions freo biomass burning In trip cerrado (grass- 
lands) and selva (Lropkdl forest) regions or Brazil 
In 1979 and 1980 aro characterized and quantified. 
Regional consciences of burning activities Include 
elevated background mining ratios of carbon npnoxlde 
and ozone, as soil as reduced visibility, over extensive 
areas. Global extrapolation of the emission rates of 
hydrocarbons and carbon Donoxlde from these Tires 
Indies t ns that fi x lo 11 g c of gas phase hydrocarbons 
and 8 s 10“ g CD may be released annually from 
blorrass burning. Incise missions contribute signifi- 
cantly t« the global budgets of these gases. (Hydro- 
carbons, carbon nano tide, hi onus; burning). 

lhe national Center for Atmospheric Research Is 
sponsored by the National Science Foundation. 

J. Gaophra. Rea. , frten, Paput 3C1519 


141Q ClMniatiy of tha atmosphere 

TRACE METALS Ltl BERMUDA RAI BOATER 

T.D. Jlckollu [Bannuds Biological Station, 

Focry Poach 1-15. Bermuda), a.H. Knap and 
t.h. Church 

The concentrations of Cd. Co, Hn, HI, pb and 
Zn have b4in neaaured In. bornuda ralnwatar. 
Factor analyst a Indicates that Fo, Hn and pb 
haws sLml lar origins to acidic componants 
derived from north America. The other ret ala 
all behave similarly, but differently to tha 
acids. Bea-sslt, «van after allowances Tor 
fractionation, contributes Dinar amounts of 
Cu, Pb and Zn and uncertain amounts of Fe, Hn 
and Cd to Atlantic ocean precipitation. 

Ha eh -out ratios, calculated Tros this data 
along with oar I lex iwaaurerants of atraaphaclc 
cram natal con cent rati one on Bermuda, are of 
the name order as tnoae reported from other 
renote ocean areas. The wet depositions! 
fluxes of Cu, Hi, Pb and fn to the waatern 
north Atlantic ocean are slgniE leant compared 
to reasurad oceanic flux rates. However, the 
wet deposltlcnal fluxes of Fo and Hn to this 
area are relatively email auggeating 
additional Inputs, while an excess wet depolt- 
-ional flux of Cd suggests large scale 
atmospheric recycling of this alaasot. 
(Rainwater, trace metals, Berruda) . 

J. Ceophys. Croan, Paper IE 1803 

HID Chemistry of the Atmospnsre 
2f«°2il;r MBWTIC ' 1 0F HETHA|4E fim ffiOH A CALIFORNIA 

"ICc rADUi 

R. J. Cicerone (luilonal Center for Atrrflspherte 
Research*, P.0. Box 3000, Boulder, CO 80307), J. 0 
Shelter, and C. C. Delwlche 
to allow Increased understanding of the global budget 
or ttmospherlc rrefhane, Individ] nethano sources 
require investigation. Wo have reaiured methane emls- 
fre ? a Ea ' ,ft > r n** Flee paddy during the entire 
1902 growing seaton. A very lining leaional dependence 
was observed. Tfclhina emission! .ire highest In the 

L V 6e f2 re .!l! n ' 8,tl *‘lj reached 

5 gtH./n . Over the lQO-day seaion, dally missions 
averaged atom 0.25 gCH^rm*. higher than our previously 
reported values. Attempts to estimate glnbal rice-paddy 
trilsilqns must recognize iho possibility of seasonal 
variations. Soil temperature at 10 cm depth correlated 
poorly with Mr measured flues; nil redos potential 
was a more reliable Indicator. 

i he National Center for Atmospheric Research Is 
sponsored by tho National Science Foundation. 

J, i iwphi'9, Rr». , Cram, I'jpar JCI 569 


IMS Ihwnisliv vf i ]■(- Aliu,«shori 

lALlDAIIDH OF NITROGEN biDElDE RESULTS HEAiURED If 

“ f m < LI »'i 

cl N *a5VI aB i’ 111 ^ KAS * L *"fl’ey Research (enter. Hell 
Step 40|A, Hjnpion, Virginia, 21665). J. (. Ollle, 

E. f. Rematerg, l, i, Gordie/, f. BelUy, S. A 
Oreyson, H. Fischer. A, Olrara, J. £. Harries, end 
"■ F. J. Evens 

Tne IIHS •■perlntni launched cn Hiatus 7 oeasured 
rtrtlCil profllBi &f te^pfritur# and tA* conetntri- 
lloni af up, h|D, UNO*, end RBi during the period 
fraa late fictobar 1*7 B until late Key 1979 , imj 
paper discus i*i the validation of results Iran the 
Wi chennul lad tha gull 11/ of the data, the 
discussion Includes Channel Character 1st Ice, 
ecpiflment errors due to Instruamt and spacecraft 
affects, predicted awl aeeiurM precision, predicted 
accuracy, end cpeparlsons with correlative msurt- 
wnw made In a series of ballpen bndarf lights. All 
Mil Mn msurtutiits usfrd for conpar lions mra oida 
u^ing the solar OKulutlen technique and. elnce Ng 
varies ilgntritinily aver the diumel cycle. a . 
photocheat cal rode] was used to U«s trinslete the 1 ' 
dau to the Lira (|sd. Because of this, the . 
cospsrtsuitt were primarily qualitative. Features - 
p ™ fn ! ,M <* • n0 .»'®pa Of lhe olalni retie 
altitude distribution ere i a good egreesWU. Ihe ’ 
moan difference between IIHS nulti and the balloon 
data Is wall within the range or the sue' or the error 
bars for tha two data sets. Coqurfsorts ara also ■ 
Mde Hi III past balloon neaiMreaaatt' ■ ta Ian In' the 40*11 . 


to 5D“N latitude band and with photochesical model 
predictions of the vertical profile. The L1H5 data 
fall within the range or previous mixing ratio 
naiureoents and the/ are consistent with model 
estlnates. The calculated on-arblt precision Is 0.3 
ppbv and tha estlsatad accuracy from simulations Is 
-2 ppbv over tha 3 * to 10 eb range. Accuracy 
degrades at higher and lever pressure levels. These 
results provide the first diy-nlght set or fOy 
maasuraBonu froa space. 

7. ronphva. See., rraan, Paper 1CI4M 


H10 Chmlitry of (ho aluoaphoro 
A MODEL STUM OP TIE EFFECTS OF IHTF-MHTTERT lifts OH 
0DO HITFOOEN COIXENTRATHHS IN TUB DOVER TROPOSPHERE 
R. V. Slewsrl fNASA/Goddord Space Plight Tenter. 
Alauepheric Checlelry Branch, Code 9G(. Greonbelc, 
Maryland, 20771). S. llnneed end C. Halloff 
Wo have devolnped a I [Be- depend ant box node! of the 
lower troposphere which Includes ■ description of photj- 
chailcal end physical processes. This oodel has been 
applied to the calculation of nitric acid and K0x 
iNtHISy} concentrations over ■ dtumal cycle which tn- 
rludas preclpltetloo. Nitric acid concentrations and 
the HNOjAiOx rat lo aro found to be highly variable under 
lhe aseuapLlons rogerdlng the freguoncy, duration, and 
intensity or precipitation employed In thle nodal. The 
dials try of odd nltrogon cnapounds during the night Is 
potontlslly Important in establishing the level of 
nitric scld In the lower troposphere. These calcula- 
tions also Indicate that relatively large (factor of 
tvs) errors my occur when the continuity equation de- 
scribing nitric ecld variations le averaged over a 
diurnal cycle which Includes precipitation. Interpre- 
tation of aloultaneous Btisurnants nf HNOi and NOx 
will require sooe inDwladge or tha hietory of tho ob. 
served air nasi and uy require an laporveJ understand- 
ing of nighttlea odd nltrogon chalet ry. Oiotara- 
geoeous Ion, odd nitrogen) . 

J. Ceophyi. Res.i Green, Paper 1CI19S 


IU3U UTii'OlSlry of lie t cor t tea m.i Teklttoel 

THERMAL <!ETMlQFPI|ir.:< OF SI ,0. (C TICWIf-TELUb DUST 

7 IIS LOG I * 1 

J. a. Mulh ana U. lorn (Code 191, HArA'QSFC. Crnonbolt, 
HQ 70/7>l 

Uc n..ve si port menial ]y sluJInd the thornnl behavior 
or Uio rdniiiBblc condensate fraa 310 vspor. 

:y> Tim Us Sucre as van, nnerphous querti. have pre- 
vlously been shown to have Infrnrsd spec) ml features 
stntlnr lo seas which sppeer In Ltio spectre of Rrnlns 
In otyflen-rluh olreunsLellnr regions, Thnrasl anneal- 
ing oipcrinonts eiiae tnnt only one 81,0- decay prooens 
opcrnlon over tho range V5BJt < T « lorftr. This process 
Is i unlnoloculnr >1 lsproporllon.il I on reeoiiwi. Tee 
me or inis Irina form at ion can be Repressed en wihr -7 ) 
■ 10 eipl-aOh csl/nole/RTI, using this rate oonalent 
we rind thsl n slgnirtonni friction of rreshly rnolee- 
teil eircunslcllur grains onn survive pvsssgo through a 
typlaal otrcusslellnr shell elrtuMly unaltered In 
struaiu ro, Me enphasiu that thle is only the Tlrst In 
B sorles or laboratory oiperlnenls Intended to study 
the onlanorphlsB of newly cond>nsod clrrwiilel lar nst- 
erlal ojeoted Into tho Interstellar nedlun. Crnlns 
Slullnr to unsa night hove been Incorporated into tho 
prtnttlva solar nebula provided that they could also 
survive passage through the general Interstellar ned- 
t Inleploncl.iry hist. Interstellar Oreins, Clrous- 
Slellor llatcrlsl), 

J. Rerphvs. Roe., Red, Paper ISJftlO 


I MO Chemistry of the '.olid Esrlh 
57 ILLMA TER «Hl3ftTH03I rf5; A LUNAR ANALOG? 

P.A. Jjlpds {Deparwent or Earth end Planetary 
Sciences and HcOonneM Center for the Space Sc lances, 
UAvhlngtan University, si. Louis, Hlssuurl 6)130), 

L.A. Haskln and 1.5. HcCdllien 
Samples of ananhoslie from stlliwator Couplet units 
AN- 1 and AN- 1[ were analyzed by INAA Tor FeO, CaO. 
Hs,0, REE. and other trace elements. No compositional 
irlnd with stratigraphic position was observe-j. Naan 
concentrations for most eloaents are about the sama 
for three traversal (two far AM-1 E) but CaO. F e 0. and 
Sr concentrations are si Ighlly different Tar the three 
traverses. The elements are noL normally or lognorm- 
Jlly distributed arnnq simples Trom a single traverse, 
'.tronq Intei e'omenl correlations Can be understood In 
terms of sample mineralogy. Little evidence for com- 
positional evolution or mln«r«li during precipitation 
of the entire Kiddle Bended Zone Is apparent. As In 
limar anorthosites, the component of tripped residual 
liquid is relatively InsltilflcanL (less than 5t). In 
addition to plagloclase, which makes up, on average, 
901 of the Marthas lies, the rocks contain inter- 
stitial pyrovene (auqlto and Inverted pigeon lie) and. 
In some cases, quartz, tltino-nagnetlte, sulfides and 
rare Apatite and allanlte. There Is an Inverse rela- 
tionship between the asoieits of pyroxene and quartz. 
General coiposltlgnal trends, ermpllfted by La- Sc 
lystematUs indicate that the bulk of the poiilllttc 
P/rocene appears to be cunului-adcumulus, presumably 
famed at the crystallization front from a magoa satu- 
rated in plagloclase and pyroxene. A snail fraction 
of the pyroxene and plagloclase plus all the quartz 
and other trace nlnerals famed from the minor trapped 
liquid component. The Irregular distribution of 
pyroxene ollocrysts Indicates that Interstitial melt 
mlqrated substantially prior to final consolidation of 
liquid)*" l tanrllwl,le > t r A« elements, trapped 

J. Goophva. In,, Red, Paper 3&JQ32 


1499 General 

OIEHISTRY Of RJE APOLLO 11 HIGH AND COWONEITT 


i.i . .. J; “““ *■* nionnnu Lurw until 
hetrir'ilLih^u l "9je» l Sciences Department, Battel le, 
993521 " UwM LabQrator| K. Richland, Uashlngton, 

uprj^nhl ml S*! { ?S.?*J Or, , ISln0r #nd traCe »l*m«Btl) 

fS M Iw fQr 38 hind 'P ,cl!ed highland rraq- 
hMla£l"S^2 ™ “ 4rM Mne * ^ «POllO II 

2fi2!sS , i l 9rn S M ari ra P r «9"ted by a range or 
m l££!a»iaft! 1 . , i. s l* "fJw.ttalMI highland ^oups 
are Identified In the Apollo 11 fraunents. Thmcn ■ m it 
JnfHf KRKP; 2) anorthosite (e.g. ?S415. 60015) with 
1CB Oiondrlte REE abundances and a positive Eu anaaaly 
and anorthosite with 3Dt chondrlte Abundances anH pL 
live Eu anonaly; 3) ANT (67075); 4) LKFN ( 77135) ■ 5) 

(68415) with expositive Cuannaly, 

a- “i;n lass sss.Ta.'m^'Bs^. 

a h4*« I P Mi tve* Eu^ancmaly/b) im SSfflg 
K^ l S rn * ^ chondrite positive Eu anaealv and 

£« «By*i» ; B4 ri^no P ii 1 hMS Stf^ 

J. Ceophym. Pea,, Rad, Paper 3B1D29 


2550 Tina variations, diurnal to aeculjr 
STORH-TIHE CHANGES OF CEttlACNETlC FIELD AT HAG£AT ALTI- 
TUDES (325-550 Km) AND tu£!S COHPAKI.COH WITH CHANCES AT 
GROUND LOCATIONS 

9. P- Kaca llnatlturo da Friqul jam kiparlaia - INPE, 
Conaolho Naclanal de DBirevoWinontu Cirntfflco u Trciw 
logico - CNPq, I 2700-Sno Joej due Giopua, SP, Brnsil), 
N. B. Trivadl 

Tho values uf H. X. T, Z at HAGSAT altitudoa vurc 
first sxprssied ji residuals nil, AX, AY, AZ aflor aub- 
troccing rhe udel 1M>, am, T11D, 2HD. Tbu scorn- tlmo 
variations of AH showed tbnt All llniSk) was larger (usg- 
ativo) than iH (Pawn) and occurred earliar, Indlcaclng 
a tore of hyicsrslla sfloct. Effects dt KACSAT altl- 
cudss vero roughly tha sama < I OX accuracy) as at 
ground. Indicating chat tbeie offsets were oostly of 
nagnetospharic origin. Ths AT componinc also ahowvd 
largo BLOrn-cIne ch angst . Tha laticudinsl discriburlun 
of itora-c Ins All shovad narth-aouth asytaetrios varying 
In nature as tha atom ptogrszaed. It sseni Iliac die 
central plans of tha sronm-tlao Bagnatoipheric ring 
curroac undergooa latitudinal meandering* during tha 
Conran of chn atom. (Cesoagnoclc var lac lane, iCDra- 
-clna changes). 

J. I’-oophya. Rue., ulus. Paper JAI600 


Meteorology 


3715 Scracospharlc perbydroxyl (HDj) Baoouirnnnc 
A HEASUHHEXT OP STRATOSPHERIC HO; BY GROUND- RASED nn- 
WAVE SPECTROSCOPY. 

R. L- dnZafn, A. Parrish, P. H. Solnoon, and J. W. 
Barrart. Stars Uolveralcv of New York, Stony Brook, 

H.Y. U79A 

Ks have naaaured Btratosi' boric porhydroxyl (RO.) us- 
ing a sensitive on-wavs receiver to obtain spectroscopic 
line profiles of throe rotational mission lines In tha 
vicinity of 265.0 Gils. Ths obsorvaclona ware carried 
out ovac four days tn Sapceabe r-Oc tuber 1902 nc Haul in 
Kbs, Hawaii (19.5 N latltudo) and ylold good agree moat 
with cho co lean density and vertical distribution pro- 
dieted above OS tea altitude by throe representative 
2-D photochanleal mod ala enploying JPL B2-S7 reaction 
races and chmlstryi predictions froa tha ssmo nodole 
using UK)/ NASA cbsolatry yield poor agreement with our 
observations. Contrasts between currant theoretical 
predlcctons and previous observations by Anderson, at, 
al. are pointed out far HO, in the 28-37 ka range, 
along with the difficulty of joining ths lattar with 
out own aaasurcaeata through a mono ton 1 rally varying 
vortical prof Li « far IHj. A possible explanation In- 
volving strong csopornl and spatial variation in 
stratospheric water vapor coo tent la auggasrad, (Scrs- 
toaplierlc chenlatrv, stratospheric trace goasa, HO,) 

J. Goophya. Ret., l.rasn. Paper 3CI5TB 1 


3715 Chemical (npuliign and chemical intarset Ions 
(Hotsoralogy) 

EFFECTS OF HETEROGENEOUS PROCESS ON KO, , lion AND 11», 
CHEN18TRY IN TOE TROPOSPHERE 

Brian C. Hslkss INstionsl Ceatsr for Acnospherlc 
Roisarch , Boulder, Colorado, 80307) and Anna H. 

Thompson 

Atnoapharlc measurements ol trace oxides of nitrogen, 
*2i IWKO. and IINOy, aro at variance with accep- 
ted photochemical theory. In particular, measured Ho, 
)evala at nigm are lower than expected irou photo- 
chemical equilibria, observed KuNO concentrations 
incteass throughout tha night, snd HWOj or NOj" Is 
produced rapidly in cloud snd pluie. 

Ks Investigate t hears l leal Lj tha potential role of 
*< particles in tha chemistry of NOj, 1 10 NO. and HNO, 
through s model rhzc Incorporates H-N-O phocochsm] slry 
■nd s heterogsnscius scavenging par marie r lssi Ion. The 
nodal includes offsets due to l umpersturo, pressure, 
phot oat at Unary stale nimher, photolysis rsie, diffu- 
sion rate snd sticking coefficient. 

Application of tha modal to suitable NO] cssa studios 
revusls that l<w TO) concontrst inns could result from 
the reaction af HO with NO] provided Pj is present al 
night. However, in the absence of NO low TO] con 
result frcui hstwroganoaus Ices of NO] and HjOj , 
provided (heir Sticking coefriclwnls nrs greater than 
IW* . 

In the study of HfiNO we find that a nocturnal produc- 
tion hy heterogonsous HjO reaction! Is insufficient to 
acccuni [or obsurved levels of MONO. 

Model tonsil ivi ty calculations demc-nsrrste that tha 
formal Ion of MKO) or W'j* In-cloud can occur through 
two distinct and complement a[ y mechanisms. Die touts, 
OH * NO] * n*0». can account for cons Her able UNO] 
forastiea ln-clnud but only during daylight hours. A 
hetsrogensivus mschsnism consisting of NCh snd N 2 0. 
•bsorpr Ion and reset (oo aa droplets is shewn lo bn a 
Viable source of HNO] in-cle u d during ill hours. 

J. i -corny b. Rob., Gtoen, Paper 3C1A39 


Geomagnetism and 
Paleomagnetism 

JMO Inloracilom Between E dir lor Source! and 
In lar lar Propertloi 

THE ELEURICAL CONDUCT IVI tY OF THE UPPER MANTLE AS 
til] HATED FROM SATELLITE MAGNETIC FIELD! DMA 
LMn 8 ?r tla,,r#,,cfl H«rMr B Ngtknil 

94560) Un V,rS,lY ° r Cl,lfnrn,a ' tlyeruor*, CA 

a, i V r * ta i* eo , nducl,v ' l J Of tne upper ffintu <s 
aitlHled Fran Ion latitude mgnliude field 
var 1 it Umii( magnetic i tor as) csuied by large 

haf. /. riT 1 , la Bqua{0,,al rln 9 currant. The data 
bale Is derived from Monallc f laid mnnltude data 

SEM?? 111 *" *■ *■ 8 which off or 

halUr global eavoroge than land-based obiervitoriac 
it" ‘“'J'* 1 * comist of l) iSmVtlon of 

jHsfJWtf" f,e J a lnto ,ntar "*1 a "d external parts 
ro l ill vo tg the surface of tho e« r lh. »l) oillwtlM 
of a rotpodso function 'qts|« which ral.tst t “ 9 
J.lST , n> 9 ^ 1 ' r,te<, * a 9n«1c riold var 1 at last to th* 
sxlwnal wrlitlom due to tha ring currant, Ad III ) 

Intirpratatlai) or the BiLtutea rEiponju Funttinn 

;«»! FRiPRlil 4 fuSt 1ani°f or ffid ' 

s « coni lifgra tin Is aUsn to 
paislhlo dc non dad iMOsphfrlc gffoct*. !«,( 0 

52 iftK.S'.ft sSS&E^LKW few** ^ ' 


*Vz .0 .cySl firfay i lidl^u'w ISlr'Z^ 1 

- ^ s/k«. (is La 1 lito . . 

Induct tbn, conductivity, upper ogatla) . 

Ji' Pqopbys. ,Rs 0 , i^Rgd,- Pspsr jBlfrM ■ .. 


3715 Chemical composition and chanlcal Interactions 
THE ATMOSPHERIC CHEMISTRY OF HYDROGEN CYANIDE (HCN) 

8. J. Cicerone (National Center for Atmospheric 
“iMfCh*. P.0. Box 3000, Boulder, CO 00307) and 
h. ZDllner 

-Inca 1981, three groups hav? raportod spectroscopic 
detections and measurements of hydrogen cyanide In tho 
atmosphere. HCN concentrations (volume mixing ratios) 

10 “ PP £ ar 10 characterize tho itralo- 
sphero and the northern homlspharo's nonurbtn tropo- 
iphore. In this paper, wo explore the atmospheric 
behavior of HCN by examining Its chemical and photo- 
chemical properties. Its principal ilnli ire reactions 
be S ° H . and 1 °( r °)i Precipitation appoars to 

IJ#IMe all*. In the stratosphere vacuum UY 
photons alio iLUck HCN. Atmoiphorlc model calculations 
show that HCN should bo relatively well mixed In tho 

JltHmEifS"?, HSi 1 I s concantral1on doerMsea slowly 
. tUu ? fl n th8 stFdtosphora. Its atnsphoric 
residence tine appears to bo about 2.5 years, alihounh 

limnrnfPi V P«*1 fa le range. To malnUIn the ohsarvod 
atmospheric burden of HCN, an annual sourco of about 

to ito ( , " r ° a ! n .e s Hai '* re R u1rad ' « speculate as 
OH ihl s ?h! «x f sources . Oxidation of HCN by 

?7> Y" 1 ’* i?L^ Jor l ,,n ’ t ,or *tn«ipher1c HCN, 1 5 not 
HTFifnH S5a d1 I*r l ‘ oxidation proceeds from the 

MLh2!v! d ™5\l2i ffled n HC 2 + W ra »ct1ons. These 
pathways and their uncertainties are outlined here. 

The Notional Center for Atmospheric Research Is 
sponsored by tha National Science Foundation. 

J. Gsophye. Res., Green, Paper 3CI570 

(Se °“ Ulvlr > co C0 2 fncraase) 

WFUI8HCI OP OCEANIC HEAT TRASSK«T 2 OPON THE 

BENsmvrn or a hddsl clsute 

H.J. Bps lain and S. Ksnsba (Geophysical Fluid 

t-bMsimy/HOAA, Princeton Univ.r.lty, P.O. 
sox 308, Princeton, Now Jersey 08540} 

° f ° C “ nl<: ,laat trsnaport oo the ssnat- 
clvlty of cllmscs ro on lncrssao of the ataoapharlc CO 

loduetd^ehsMi S * ,or chia purpose, the CO-- 2 

iuh^t T ^bmatieal modal, with snd* 

modi? J 1 0t 0B *“ uirrnnc * era compared. Tha 
first modal is a gsniral circulation nodal of tha 

gSTfSi 1 Cha oc “ n,c capanent of 

SSLSS^ ; ith “■is'S.Sr 

n«« ■WoaltlvLty of 

5STJL SSrT?- 

a a-^5 rat?-* 
SJ2M W-SS* KS* rif 

F»psrsturs at hlg^iniudM^Slfr” 1 "? 1 t!sa Burfa ' la 
gins of snow snd sea d«l 5 ’ rtlUea P ol »*rd ths ear- 
ths albedo feedback off k * !!!“!! " thi of . 

0* CU.. 1 A •—•***** . 1 

Ecaparud with e s. tr,„(LT. Mp ^ ' al el 1^Ea la 

» CM. etopaciMu, ‘ttSuSiLSl * CCoril “l 

•qollibriiu res pa a,, of nuf?" 1 d «P«rai«aca ol the ■ 
«uro la' quslltatlvsly sl^ls r 7 t ! V ^ X ? d "J 4 "** ““F*** 
■PprnlBaculy *3 yaata afrtTvk. . , , E a “*«*R tupnis 

IncrMae.' T^U rdt «!“ J5*, ‘ 1 ?“ ^dden^ 

. "I tha squally awwk.g-1 ■>!£!!* th,t t>“ distribution 2 

«? • Imwli rf SS? r f rMWU, 

sieo rjaeaUss tfca dUtrlb^ti^S h "J 1 \ c * rtan 
. spxmgs provided' that' tha oharssV^s 

lb. CO. lnacsa** U ,1 " H>,> «« - 

ntasttlvlty, 85 »«•,. (qilmste- . ' 

; ' athosphere : - ‘ • X" 


In iho nlddlo ntmospharp above 60 h, th . 

c ! n fS?J M i! on lncr «SM “'th Altitude 
Of 10" m ' tn thu tidy Lime iOliOSPheple I“ rt J«g V)1| H 
100 km. The elections are u ra mobile "“f 

ond diffuse mnre rapidly th-Ough^hi ,M| . 

phere. lhe electron diFfuslnn polarl^*^! i, ™ , ■ 
causing an e octrlc field to develop^ SSt 
rttar-l the elect. on d1ff u ,i on and t« 

ductloii cur.onl of Ions. He use a ™ »»■ 

averaged numerical model of Atmosphllk 1]^ i 
from (he ground to 100 In to examine ih. .«! !"^ 
amhipolar diffusion and lhe al ^JZL* 1 * ** 
on Lhe currents and fields In the miaSP* !?!*. 

The results show that above about 65 la" SSSP*- 
diffusion generates local electric flald!^ 5 ° * r , 
lion currents that balance elactren^ dTfflilU ° W,C- 
The electric fields and conduction currMtl^TE*' 
oi dors of magnitude la.ger than the SrtSSiTfjJ^ 
currents calculated from the downwsrd 'iS l* f4 
Ionospheric potential without tailng elsf?«2 
Into account Ambjpnlar dlffuslonloes toUiSIS* 
toU curronl flowing in the globil circuit fTi?! 
local effect where enhanced conduction rurrL.JM 1 1 
balance lhe electron diffusion curreaj .^ ***** fI * «» 

The National Center Tor Atmospheric Rg<o,rrh <. 
sponsorod by tho National Science FoundufoB 
I. l-i'-ipliyn. Hoi.., niuo, 1'npor 3AU65 


J735 Electrical Phenomena 
coHMurru on heasukehent op the GLoa*. 

HLKCTRICAL CIRCUIT AND THE HY-hTbe 
POTENTIAL VARIATIONS AT WALLOPS 1 ELAND 
R. Harheon (Center for Space Ressaroh. 
37-241, Hdauachuaette Institute of 
Tochnology, Cambridge, Maeaachueetta OJim 
This paper discusaus the pr ob lea of tow 
suit euro Lug leal procooBDa In cha Le*ar st»w 
ephoro control tha variation oE atnosnh,^ 
potential with altitude. Thla prev.nis 
vat ion or tho global circuit variation In 
ro-jluna with convection, pollution and seis- 
bcuLo wind cffocta such aa tha iaa breszs 
Analyaio of ■Hy-wlre" tethered balloon potin- 
tlal meaeuroirenta by liolxworth (1983) indi- 
cated that increase! and decroasn occurrod 
coincident with noted ro log leal variation, 
would bo expected to alter local alactriefiiu 
in term icy. whon tho curve daterolnsd by tti 
hourly UT variation of the global circuit m 
reproaented by the Carnegie curve) Is corputi 
with tha hourly average of the tethered billon 
potentials thore la no correlation, for tn 
abrupt drops in potential (which occurridcoit- 
cldent with the breakup of fog or discontin- 
uation of the morning rise in tenperaturi) tg 
ba due to changee in the global circuit suM 
require more than 501 of the several tlwaiiM 
global thunderstorms to step abruptly— Uli |i 
unlikely. Fog and convection of haty nr rid 
in space charge make the Mallops Island cuiul 
region inappropriate for attempts to aeuiii, 
the global circuit variation. Tha •sciiilt* 
lly-wlze voltages suggest a possible problem 
with this measuring technique} potentials at 
530 ra were 481 higher than comparable alrtnli 
monauromentB. Extrapolated to the loncifhKt, 
tne tethorod balloon potential profiles would 
give ionospheric potentials on ths ordir of 
500 kV which le woll beyond values measured 1. 
other programs . I lonoapher lc potential, gloul 
circuit, atmospheric electric fields). 

J. Gauplirn. Bus., r.raon, Pupor 3U61S 


J7*a Gravity h.«, l1«m, huu awiimiM ur.s 
SI.HPI IFILD DERI VAT fOD OF AH AU'uMTHM f0> 3-KUSUI 
GRAVITY WAVLS 

J. Wulnwtu-k (HiII-hmI ‘Kuan li <inJ AiaiipherlcA-ijlc- 

Ipirxili-n, ter my I ibi-rur-iry, Boulder, W 6030)) 

A nlmpl 1 1 lv-l r-r>w>f le glvi-n rli-u lira linear Jlw 
■il--n rol.il l,.n for sruvUe u.iwe le wnarlel w < 
i.unl l.iuiir tvlutli-i, t>v maklnii thu repimea.nl 1^ • j'i.1 

• 1-.^ - ‘ _ - IJ H I, wliura J k la the wevt> IrrvKA. 

k Ik ii.c uja-vaci ><r , -i le thu onn flow, anJ ^ lr . 

nunllnuir J.iD|,ln| r.Hu explicit Iv darernlneJ Pfde*i 
wnvu vuIuxIiy. Tills .Lurlvutlon dlffare froo i S»'*L - J 
>«e In lie lirwvliv uh well ne relative eiopliclii. *' 
pnrpoax- Ik l» |>rreciU .■ durlvetlan that J«u «( »■ 
gulru pruvi-xUH fuml I Lirltv with the eiutlaUesJ I*** 1 
«>f "(n-nn DMlIiie.ir lure rue l lone, and le «>» , *F 11 " 
tltiy ruvonl thu unJur lying ..eauaptlaeg “i *Ff I4,l “" 
i tens , A dlffuruiicu nf HuliaLAnce, is l)* 1 1 ***" 
nvurnriu la uauJ luaii-nJ nf .in ooe cable steiagp ,r ' J 1 
the-<ry U no li>UM> r rust rii tod ro nnta phx>« wrt |; 
Thv plivHlcnl Hfgu.r franco of d 1" then elvchlMSd *• 

MleliJ t“ rooaiiL pxpurlnoiu,il ob*er*st lone. Uni ‘ - 

of thu ■k-rtviit inn ,iru tn n i|uual-stPtWnirj. "*“!*"■ 
Htntu I,, wlilch u„ And other average quail l tie* v *n 

alowlv, in wave- U-ngilia satisfying Jk^K >• 1, * nJ 13 
wovr impl itednu tluit ure loo largu to Iw ireetW i' 
wc-nk niiilu-ruupl Ini; theories, 

I, I'uophvii. Wen., Blue, Paper JA1367 


3770 Panicles and Aurosols (Arctic Hzari , 

HASS SIZE U I Sift I DDT ION OF CHEMICAL CMSTlTHEAlS Df 
WJNIEH ARCTIC AEH0S0L r iM t 

R.H. Hoff (AtmasphorlC Envlromwnl Sar»«l, w’ . 
Our for In St root, Downs view, Ontario, Canids Hi" 

W.R. Loailch, V. Foil In, L.A. BirrU . .. 

Two Mold oxporlmonlj, Gno if.y, 

MocoMior 14, 13U1 and ins sneond froa Ffibr« r » ,r 
1902, wars conductod at Inlonllk, " Br sui 

Torrllorlos, Canada, lo study 4h« .SJimm, 

size spectrum or arctic hazs atrosol. «" 
noasurMonls wero made of sulphur d1o»l« ai " , r 
sulphate. Hass a Wo dlslrl but Ions vers <*« ”, 
CI-, K05, S0|, Hg**, Na 1 , ml and For 
Na, V, «. 1, Br. the mar Ini 
larger part ic In slzas Is separated * rD f. , 0lrl ( C u 
anthropogenic aerosol cowonent at Sf«11K p 
sizes. Anthropogenic components (NHl, jvji . 

V, Hn) aro found predominantly on *J} a , S5«* 
aerosols, Harlne components (Cl’, " a i » i c , y iii 
aro predominantly supernleromatre In sirs- 
for NOs ana Br Indicate that a 9*| P"“ e ... 
component or precursor may mIJv", 1 "ftT fmrssry 
Different transport during periods of «® . tM 
experiment indicates higher coficantrstiwu w 
haza aerosols and S0 2 **en the trajeetor ,,j 

Asia. SO. was round In concentrations of 

uO/™ 3 anif exceeded sulphate In ■***■ f? ' ■ 
explanations for the SOw/Sdi concentritio 
ratio are given. (Polar aerosols, . . 

Chealcal characteristics of ArcHc ■ seroso 

J. Ooophye, Baa., Green, Paper 3C1540 
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Mineralogy, Petrology, 
and Crystal Chemistry 

.c—'ltemal alnorilogr end pairalogy 
ON FELDS PAN CRYSTALS 

*^[^8 (h>« ltut £Br fvFFei’seiTJis* 7* 

p-ltfO onliorln.e, mirror lino. 

. Id labredurlt. e* veil aa palyrryetulllnt- 
£££ Mr. mocked fr® 10.5 to *5 GPu and 
^ j the direction of shock wave promotion wn* 
"'"'t.rtllBl ro me crystal lographle a-axln. Optical 
reveal • contlouuue eoquence of shntk 
^ hlcmrlug CO develop al -.10.5 GPa, 

' develop sl 10.5-1* CPs, mosaicism al 

ST* Itsnsforestlon of lhe cry.Hle Into 
t”"* : begin, at 76-3* GPu. and farrantlon oi 

. ™!« iLleilrf at • Si GPa. Illcrrrllno, 
f l n!i ns, Ins mskl f blrrlrlnncnt even at *5 GPa. 
ralCr !vr iiile.l Of dlaplartlc glea, drop aharply 

ten ■■ if tic* "*“> onlr ’ " ln0r “r"-'"" llw 
lull! af iialdlflo, wharrax iho other fchlvpnri 
M..IH ve syelmotlc rhen C c of lartlte constants. Tho 
ioKUralxWc# CA1 ,81 -distribution! of foN.pxre ix 

Ulfliiclidby ehoek. EPR ansly*as display tho 
Jlio[<rri«i of I ha crystal structure and the rormsllon 
■ ihor c- rsoge order phtae In fcldapsre at pressure* 
lorn 10.1-1* 5Pa- Thu beginning ol cha formal ion 

MdHjletilc glee* *» r “ n *° *• 'f* 11 CPn 

•vldroi froa U-epectre of shocked feldipars. Il Is 
ui-el that dlspteet Ic glass le an arrengvoonc of 
mrtly inekuigsd cryeiellloe material and a glaaay 
Itinlbai ll structural I y India! Inguleheble from 
hllBc-fpicli glare. Thi Influence of tha rhomicnl 
lopcillle" «nA lolllsl itructursl elate of roldepari 
{ , rt* inelapoeot of ahoek festuraa Ix believed lo be 
]«■ lira lhe Influence of exeolution I nmol Inc and 
illtnlles produets. Baaed on rhe results ol thnaa 
LrrMlIgirloBS, pressure rengBS aro glvan fur the 
Istt ini uypir boundary af iho olxcd-phoie roglne 
("r (be pV Rugonlol (p - Shock proaeurei V - apnclfle 
chcil f« *11 esaplee. Two independenl raadiode for 
;tr drtirSlMlIon of Shock preaeuree from roeidunl 
i'mY if feels are propoiad baaed on cprlcal nnd [R- 
i^<l»iccplc sally in. (Shock experiments, shack 
, ffi id, illzplectie glass, faldepare). 

J. Crjpijl. tol.. Red, Paper 3051 12 


:i(6 Mrogripfay ,od Potrogononls 

fETOXOGTOF HIGH- KG DIKES FROM THE BEARTOGTH 

S’^tUES, HOT AS A l A SEARCH FOR THE PARENT 

WOH Of THI SIIUVATER COUPLER 

J. baghi fDtpt, of Ceclogy & Guophyslcs, Yale 

(dr., lew Raven, CT 045111, 3. L. Gooden and 

I.P. Conlagsr 

Mi prociieulcally distinct groups of Frecnebrl- 
n hlgk-Kz dlkM heed been e /ami nod Co determine 
If zu cculd have been a sanpie of or closely ru- 
lntJ t» the parent ups of the Rttllwatur Coirlo. 
‘teiyuozioupi bevs luff le lent 1> mnpnoslun nll- 
•lu ui orltupyrexene, but neither of iliaee has 
lilHflittlj relclc plaglocloeo. In icrma of 
ti]sr eltercn there appear ro bo only two 
411U0EL ugne types: one hn* n high «rllM>- 
rfKuoa fc-TmooL and Is pet roRraphlcnlly nlol- 
ln ic noilLlc dlhai and Mile near Iho Grant byk.a 
rf Zltbjbui lid the Buahveld C„nploy n[ South 
Utlrij the ircood in dmller to primitive ilm- 
Iclltli villi hlphar plagluclnnu and .llopaldo ■ ,n- 
r-'iMi ihia rhe (Iret. All nf the ftrouna are 
txrlrtui In llghr-REE end have unueually l,(gh 
'.1 'Siniml™, Model col culm I one Indicate 

»■« rrnul ccarulnstton (30-50*.) nf ftnll-ni- 
«l-g IniilliK uagnee la cowls tone with tha 
r J|'i ini trice elerent rhinrivrlailc] :1m 
lint rjj=i iyp tl loee extensive ■..•ntemin.it inn 
■' VUUlHc upur nnv pryiiim- the p.irnm.Yl 
cipai »( the large lnysru.1 inlmalvus. 

3. Cocptn. leg., sod. Paper 3R5nSj 


Particles and Fields— 
Interplanetary Space 

xl.’n « ixom. ij, ,diMi 

'III!'. IN l..l'k YhH I " MiRFxt P C« .RES 

'IVr'u-uutkzn gnu Uiktma, cf Crllfcmb. 5« 

I ’■Jif' ‘ ,M"r»u KRNW. M I Munil] .rj J | A'oola 

tin ■I.G .ra prvxWBl re. Ins A^IU, -Jh » ^ 

Ml - ran Enter, J ihcn U n.fl« l|l Cure IJIJII h R do.n ra , 

. J t ': , 1 K * bU 'v ihrioniliwous Bddiiuai U xtx,. 

'■ I.! M» »«i .ho eteened ■: \1 Km , .h,., w|r 

gcyMI.u Ihk n.iphi hot been lhe nrfun .1 <bn dir. 7 -lo m y ^ fv. 

[VT* £* 'I'm .».* iuh* iNPCi i irKei is be iisfkc .od. bui mow 

1.1. 1, ..... f...,n .hr lop of HOl! l)l Ihc «Mn pmfli, fc, MM ; ibur llcnn 
i.Guuli An jnJ «<KU1 J ihn ,dcu1,iej fc-r 0 uii, era »hkb xuiHuiihn 
iw iiprfi f jn «J ihn o-rc *j> <J'/HAiie\i i«rsdl> atom 2 m j jgj Ak ihn Mil 
JPIX-J'. 10 ter ntjiurc. »cR liijdu'cd i.xjI nuieilii. u ucm unhid, dm ,1 ,, 
CU»|J IM 5> null Rji .lJirr [rale. Scxilh Hit (TUCI r. nusa pldcr ihui 2 m , 

1 11 Re.ulu l.s ihn Ap.1l... 17 di.n »l..m ihoe ■ Inp tun nf '’kin (ism «l Inn 
l tm S*nra nupink y.fjnurt ...bunwl irvn ihl( rora hj.i .cry 

h, » h fteWil. due is ihe rr-.-njiue .( j||lniuuici ihn un, 

iiy.-ml} nrjji.iicd , ci, Ocu ihf .oiOit Thera inuhy arc ■rcndutnl ih, 
n.ip t ..-.r...ii .i lira Bjiirii.-ra.vih.,-,, ^isup ,hji im mk unqd»J ■ ,mna n.im 
Ih J| lud pu.iiih fiit.J due 111 Ike .lumping .{ .urine inxdtiUd mr.-njl ltl The 
Mn •■’•tea* . f ihe upf«, |un si 74042 i, ra ihn of nciuh rampin CM- 
Iriicd ivsfcy iOl mdnilr. Sul ihc *■•>. rrarpe. uul hut vnU .1 IM die M,t 
h.cn cs»>d WpcihsT nur Ihc yurtuc rnr s las ihc liu 10 in I iCounsiciUi 
nixikk.. (jJuu, uraik ny. nrijr unmk In I 
I. i,..pl.Y». Ron., Pud. Piper 385426 

Particles and Fields — 
Ionosphere 

5510 Auroral zone magnetic efrects 
Hn-KSFHERICAL JOULE HEATING AND THE AE INDICES 
H. Baunjohsnn (Rax-Planck-lnstltut fllr extra - 
terresirtscha Physlk, 8046 Garchlng, U-Garsany) 
and V. k'anfde 

A linear regression analysis of Joule energy 
deposition rates integrated over the northern hwltphere 
as a function of the standard auroral electro)et Indices 
yields a correlation coefficient of r ■ 0.7 - 0.9. 
Except for very disturbed Lines, when tha AE(1Z) Index 
tends to underestimate the electrqjat current, the hemi- 
spherical Joule halting rate can he calculated by sub- 
stituting L rT In the AE Index by approximately 0.3 GH. 
This scale factor is appreciably larger than those 
employed In earlier energy coupling studies. A higher 
scale Factor Is Found for the regression between Joule 
heating caused bv eastward current versus AU than for 
that caused by the wiscward electrojet versus AL. This 
Is consistent with typically lower ionospheric con- 
ductivity values In the eastward electrojet region 
which require higher electric fields and thus rare 
Joule heating for a given eastward current or AU value 
than for the same intensity of the westward alectrojet. 
(Auroral zone magnetic effects, hlgh-latltude Iono- 
spheric currents. Joule heating). 

J, I'-eophve. Fwa. , Blue, Taper 3AI5Y2 


5H5 aurora 

AURORAL RHOTOHETRY FkOH THE ATH03PUERE MRUJREX 
SATELLITE 

H. ft. Rues (CeophyaUal Inal t cure. Uni vanity »< 
Alxaka, Fi t rbanka , AlneVa, 94741) and V. .1. Abrou 
(Space PhyaUa Research Lmbirsiury, Unlvurelcy or 
Hlchlgen, Ann Arbor, HIchlgan, *4109) 

Two peaaea of the Atioaphoro Expl-irer-C satellite 
over (ho Pokar Flat Optical Obiarvatory end thi 
Chacanlhx Radar facility pruvlded cha beat auroral 
Wiirarwale Irn spire eol Iran the ground nv» li- 
able to data for dan.-.n.crai lag Lhe capability «f 
rH'iu Hens log Iron apica to yield q.ient list l/a 
nurarul and loneepherlc pareoateri. Ir la shown 
that the emission rite of tha H; UN'T} *27R* hand 
con pored frera Intenilty ■aa.iu'ireaoata of aaergetlc 
.iuror.il alur crons track! rhe eaaa epectrai feature 
.•uaa.ire.1 ruiforely fr.vi thu eautllle over l»> 
decides of fnceaelty. thle provides a sir Ingear 
Coat for cha procedure adapted to correct thu 
optical oeau'j raven te for alaaephartc ■.lettering 
effecle and vartftee the absolute I eternity with 
respect to cha ground-based photometric neeiuru- 
■oita, referoncod Co « laboratory calibration. Ia 
situ earaLLlce aaeeureiianta of toe dam Idea and 
ground-bleed re dar aoae.jraia.jata of electron deniltv 
profiles provlda a conalatant picture of the lon-l- 
sphorlc riaponsa to rhe auroral Input that our 
model la capable of predicting while at the a.uia 
time alio predicting tha observed optical auleslon 
race. fedeling, therefore Is the link betweon 
global remote aanelng optical aeaiuraaanca and the 
lonoaphorlo ruaponao to auroral energetic particle 
bombs rdoent ■ 

I. Cccphve. Roe., Blue, Paper lAl*S7 


teec .or enu prucoaur, - — 

_ optical eeau'jroaonte for atooapherU Kettering 

L/CeaflOPTar»lEV effecle and vartftee the absolute Intensity with 

O 1 **!^**/ respect tn cha ground-baaed photometric neaiuru- 

■onca, referoncod Co a laboratory calibration. Ia 

•TH . . . altu aaraLLlte eaeauremanta of toa danalrlaa and 

A -'i'EL oround-t,\sed redar coai.jram.jnte of electron -lansltv 

:a FA.TAI. 0A0 TRANSFER FOB A VFIJ-HOlWUfJlEC 1 pro{ |i« a provide a conalatant picture of the lem- 

2.1. bn, , „ nphurlc revronee lo rhe aurorll Input that our 

El T^.^J C ? >d * r ? -!*r ,r — «»«?«—■ n ,del le capable of predicting while at the a.uu 

him fcwS Atm-jophorlc ^ ^ pr4lllell ^ thl obs.r/od optical -llSlon 

rtai^iw’cTk 05 D “ rr,irlr ‘ ‘ ’ l,n * J ‘ rera. itodallng, therefora Is the link bet-ion 

I* _ .. global roAoeg isnalng nptlcgl «M8urflmilta ™ 

to ^ nUl ? ? lonoapharU r-4pon.o to auroral aaorgatlc partUl. 

'•e.vi- Blr BM ch&rocLarlzcd by paiehoe oi > .. "j ■ 

V-a si A *J eL c ' r MiLraiiwd nlr bubblca rruultlng 1*1*41 

large oonverpcnce nf the n nr Face drift ^cophve. Roe., Blue, Paper 1 aI*B7 

u. 1 ae the phynloal nochnriun aesoclatod 

, „ '-**■ tranefor. Tho development I a booed nn the 

'■Ir *^* Ce ttn '* ^ n< lR r for roupji wall transfer of boat 

. applied here to a cangjllunt rather 5530 Hlgh-Ut Itude lonuapharlc current* 

Mail An extunnion or the Chnniouk re La- loji CTLLCTTRON KAVtS AS A POSSIBLf SOURCE OF RESOHAtfT 

cim.L, ,,,rrac0 raughnaiR lo piorldod to oceuunt for AURORAL RADAR ECH7ES 

,-mtninj, to aurruce root moon aquoie clovutlon Trto B. G. Fujor (SchuoL of Electrical En|ineerlng, Cornell 
J, . of ™ ren, oherB 1 cant red about tha Llio Blniaa pnau. Unlvoriily, Ithaca, New York, 14653), R. w. RaMj 0. T. 
'Ji'iw. *** gravt ty-copl 1 1 ary uavua, which aro hypo Farley, *. E. Swart i and M. C. tel ley 

*1 to assort B,r,rit D f tho „i n j utroan. Thu traaafo Auroral baekscatter radar observations were aid* Sron 
■ • 4,1,4 to 'Ttcur only In re g I cub of onttvo breaking Ithaca, New York « SO Mlz during the Mrly aorwlrg ol 

-J-dsariiy viol tie, Which, nlthouph occupying a April I, 1976, > period of high MJn«lc dlaiurtwca 

Sufi"'"" 50 ° r th ® our Face ana, art- quit. (K p - S). Tho b.ckacttlored power ihowod lorgo, npld 

•i, Z.* I* “ ,Bi effects. couipnrlDan with data confirm (tlmo acale of ■ fo» nlnutei or Icai) variations, 

HaS? 1 * 1 vu *4lljr or tho mole l, but the oouttor mid charactorlatlc of dlacreie radar aurora, from L-S.5-4. 
«-4 , Z2 l !* ,Bt,tlw " aao " r vorlf.ua duta oato preoludo Dopplar ipcctra of wavoa propagating in nearly the north 
°t the nodal. south direction fro. up «o 2« dl faren ranges « • 

**■., Croon, Paper 1LI375 obtained alnultanoouily with good ipatlal (7.5 ka) and 


,8 7" r and uxehange proceaaea 
J., 77 a «DIT HEASUREHEHTS IN A HITO-NAVE TASK 
■ llo and H. Cad-oI-Hak (Flow Rooacrch Coapany, 

98032) 

, n , taper iaunta Ware conduced lo a wtnd- 

!»»)** 10 ,tu- y th * ‘urbwlaneo charaatar Utica 
,IM *“ *4 water boimdary-layore generated by 
f;*. Tho turbulent air boundary-layer 

•it, ,ra'“ l,r “ rf acO waa aurvayed using two hot- 
! fc'”* 1 ’ ** «■ found to bo a good iimulatloa 

tB.it IBS, F her, t boundary layer ovar a body ol water. 

Ttobas were uaad to record tho wave height. 

.-j 'i. **• phXis velocity, dOBlnant wavelength 
>ir., “'f. «ml other statlwtlca of tha wind -waves 

J 'fWiad. The water boundary layer below Eba 
l,J Hrai *'* "■ “wcvR/fJ using an array of tan 
probos to meeaure tha 
,B * vartlcel coopanentm or valocLty. 

ttDtlBtiCB including tfffn vuiocityg 
• l UHji , '“‘ r * velocity flucruatlona, Reynoldo 

“'Patlon rata, apectra, end hlghor order 
l :el [ ,c * Wre computed- SinUarlty ptofllo* wore 
ll| 1llt!, i?* ■wtaurraca current and tha RUB 

‘ 'hliai ,! ™ c tu »t Ion a In the at resaw las and 
ifa,.. ■ lr Rcelnn«, The velocity apactr* Indicated 

l “P° r ta»ca of the wawe-laducad motion, 

link ri ru “ c,i axponeotlaily with depth. (Hind-wave 
,t,lt ■ similarity profiles, boimdary layer). 

•«., Green, Paper 3CI376 

!|fe»®SS8lOT 1" THE BENGUELA CURRENT 
hleU AFRICA. FEBRUARY 1980. PART 2l 

1. rs? , j “ r imageri And oceanographic ihpiications 

f*IQ g™ 1 " Fisheries Research Institute, Private 
'■'UilitSS Ba F 8012. Cape Town, South Africa), 

Mi HSS 1 ? s - *■ Flos tart 
hsiJl 7 CZC5 Chlorophyll Ingas of the southern 
Africa »7l? off the west coast of South 

tM), t r,*i 13 and 15 February 1980 during a surface ^ 
« i ffi??* •" the area are evaluated in the light 
*lsd4,n ;*!;'*» of airborne radiation theiwmetry and 
this nry. xnH Ml. uilldlhv OF CZC5 
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The deveio^Herit gf uptrai] irg tongues 


period, and the validity Of CZCS 
lirito ’jatiwtes for the region is discussed. 
l, ( l, **t1« , S d .J 9rfl, ' wl,t b »twaBn upwellinfl and 
4 and changes In the distribution 

•'ft Cha Tba development of upmlltng tongues 

l| *‘ «M l tht*l u * nt l ncreaSB In; chlorophyll concefttra- 
e >Hs u, V* intansjricitlon of the oceanic .front off 
SMrt? .« *S '-shaped band of high 
5** r alhrth Al f re,ant off-.shora or tho Grange 
^’•fsanca lands' support to the existence of a 
J*l. n 9fS! *t the shelf break In the: area; there 
[^sptii bab fMn sstalllte buoy, tracks,, ' 

ft f tn® P09lttfin nf 'thi luvanl f Mlmiri frrtrifc 


I theca. New York »S SO Mlz during the early Doming of 
April 1, 1976, a period of high aagnetle disturbance 
(K - a). The buckacattored power shw*d largo, rapid 
(tlmo acale of ■ few almicai or leas) variations, 
charactorlatlc of dlicrate radar aurora, from L-5.5-4. 
Doppler spectra of wave* propagating in nearly th" norlb- 
south direction froa up to 28 different ranges were 
obtained alnultaneouily with good ipatlsl (7.5 ha) and 
temporal f2 e) re,oIution. Sane umiaual apectra with 
very narrow peaks at Doppler shifts between about 70 and 
SO 111 wore observed end ware apparently associated wish 
sheared flow* of the auroral plain. Theao echoes wen 
observed at the southern edge or she scattering region, 
which saved poleward with a velocity which nsatlau 
exceeded BOO m/a. Ihare La evidence the* the ectaei were 
generated above about 140 ka. Priaent electrg)« •Mo- 
bility theories cannot explain theae narrow spectra, but 
che Doppler shift suggests that they night be caused by 
Ion cyclotron wave* generated by field aligned correnta 
(electron drift*). However, the excitation of Ion cyclo- 
tron wave* require* currants coneliiTably 
typically quoted mu values (MG'TiA/a 3 )*, Pur theme ra, 
tha moat aa.lly -xclsed Ion cyelotronwtv.* ■"***- 
lengths longer than J » and do not propAgato ^ quite the 
right dlractloD for detection by our 

hn the wave* that we observed Is considerably higher than 
the Blnlna. Intense iocalliad currant*, sudi aa those 
known to be associated with auroral curls nnd vortices, 

(J 1 10- 4 uA/b*) appear to be sufficient to excite tha 
longer (-10-20 n) ion cyclotron waves In the .upper E 
region i whothor or not the field aligned electron ifrtft* 
are evar largo enough “ axclta di"etiy the | i WVM 
we obunra la an oprn question, but *5"” * a 
am evidence which auggeaU that Wh.*rtft« do ■»»* ™ 
very localliod region! during highly dlaturbed eondltiona. 
(Aurora, plasna vevei). 

J. G Sophy i, Rea., Blue, Paper 3A1S35 


THE HS0NEW3PHW1C COUrtCTION 

)SSrn nuTS ^ JaSfHERic altitudes pi™ » «•" w 

ICRf 8/ C8ET , 38-kDAmmdu 
QdniraL Lefllera. «.3», ihey-lea-Houllaeaux), E. Hel»“n 

" l ln"thSs U, wer s oMbLnatLon of nagneUa Tewnia ^^h 
coherent and InoeheronL reqar data *L aofnml and nlddlo 
latitudes (STARB and SglNT-SUlTISI eUoi« 
anelyeie or the . lalitudLn.1 proM* of tho oonfeollon 

alaotrlo^riaLd-^^i' ^ fUH lB oewpat-sd SflM- the 
prejtcl load of the amt-anal ytloal einvOotloa mdol of 

S *Th» r «uroi'ol oahduatlvlties uaed le this Dole 1 or id ®du- 
ndptc oaspartatiB or tb. STARE elMtrlo rtald-rft) the 
c.turtxoafl- :0ooo 5W» Mmiimt1>n lo 
MrTorfiid. ■ HI. 

S2ra.«Si83 -. 

J. Croptiy*. Baa., pluo, Paper liliSO 


k I runs, Sweden. The Jan sets cooptlsc electric field 
and density reixurecfni* fro*, thw aziblenl (DC) condi- 
tions to fluctuation* as high a* 50 Mlz. Ths DC 
electric field measured by both payloads w« 5* »V/n 
northwest, which corresponded to sn electron drift 
velocity of 1010 e/iec. Thi, electric field drove 
two-ltrosm wove, perpendicular to both B and I 
obierved by both apatecraft throughout na altitude 
region which agree* quite well with tha range pre- 
dieted by linear cwo-*treaa theory. The power la tha 
waves depended on tha electron deneiiy gradient, dlaln- 
( thing near 107 la where the gradient changed direction 
for s few klloueien. This obasnatioa le consistent 
a gtidiom drift wive contribution to th« Ibsko- 
billty process since the auroral xone gematry dees 
peril t a component of tho electric Hold patpendioilar 
to I to be parallel to she vertical electron density 
gradient . Electric field apectra corroborate Heie 
remits ■* • atrong component was detected al longer 
wavelength* [seven I hundred Deters), the apectra I 
refine associated with thle Instability. The apectra 
me wired on both payload* also revaal on onhnKOd 
nearly coherent wavs of a few asters wavelength Jl 
tha topside of the layer (120 faO which alto appears 
as electrostatic and parallel to tha current. This 
spectral f nature nay ha tha consequence of a narrow 
nsge of wevelongthi axel ted near the two- stress 
1 salability threshold. Daicandlng through the [ajar, 
the fluctuation] fill out to a broadband, turbulent 
ipicrrua, axtandlng to acala alxe, down to the order 
or csnclaaters. Long wavelength wnas form ua 
*t rang tit apactrel component below 105 k». n»«r 
obierved perpendicular to the direction af the 
uurreat Indicates I be presence of secondary plows 
wives. (Plena Instabilities, elactrojet, mve 

itauumnU). 

J. Csophya. Res,, Blue, Paper 3AI593 


5530 Hlgb-lakitBde Iona spheric curreots 

BRIEF SHORT - A1H0RA AND ELSCT20JET C0NTICUSATI0B HI 

THE RAILT HOMING SICWR . 

V, lemlde (Kyoto gingyo University, Kyoto 603, Japau>, 
B. H. loblnaoD, 9.-1. AkaaOfti sod T. A. Potaera 
Kssriy elBiltuaeua data from tho Cbatsnlke radar, 
the Tried eatellltt, end the OB AUeke mnxidlu ebsia 
of aaroeels and eororel obeetvatoriee are uOlftsi to 
exulne the epatlal telatlonehlp smeng ootoree, Weld-, 
aligned current!,. loooapbatlc slsctrlc field* attd cob- 
doctlvlclae in the weetvard alecttojet lo uirly mcralJlg 
bourn. The woitwuid elactrojet I* Found to be dominat- 
ed by ms of two different quantlalee, depending o« 
latltudlnel locations la thle local dee esc tot. Tho 
poleward half ol tbs elaetTOjet ll B»*n*d by a rela- 
tively intense enutbuerd nlustrle Weld, Oa thu othor 
hud, the Hall camductlvlty le thi doelamt factor In 
control ling tho electrajse eurreet la tha equatoiward 
half. Tha eUotcoJtt cuter appears to he locatu 
..in. In the region of tha upward Mold-aligned current. 
Major eurtral activity I* Pr*«« «IY 
wild half af. the aleotrojep In which thu maned Weld 
aligned current ptevalle, although U eppeace thee tho 
UtftudtuL variation* or the conductivity end eurrent 
in taei It 7 are rot well roleted wlihlo thai.ieglea. 
(AurorM, auroral leee rogdatie offoete, nkgnetio: 
atone.) '. 

J. Daophye. Me. I Blue, f*t" r W™ 


j^ia'ttatfjss.ssYroft « 

T,rss-ss55 


r»te (Ftwi? PMltton of the oceanic colour front. r, p. Pfeff uL wk l iUHK «. C.^1l"7 

1 ra 11 * nvldent in Wo hay» • University. 1tt»j*N » Pbdar.ro 

^nb*Tte February I9B0 and thQge ape B. G. Peler, E. MW, c. k. unmt . . ■ 


■ HE,T W<; DOE jo 

™L A D^ta A J’cEraWErj.3>'W o* -* G.nL.I Lbc1 -.' 

lradaThutlnd rale deduced ■ Iroto moawemeni* o' .^ 
WUeTr«tar end the dquet* ol rnaRbulK 
CoUege are derived- Ths*# ,slsl)cOihlp», 

' SsiOTtB3T , -“ V^SSiSl 

heetkft auroral ovhl). ' ‘ 1 ,• 

; j. CeopKye. Me., Bide, Paper JA »628 ■ 


5535 Intoratclon bvtwseji waves and petLlcles 
THE ^NLINEAF i7fMF£50:l«ICE i;.1ERA(UOS BEWLIY DSB- 
GETIC ELECTRONS A5D (OHERBNT VLF HAVES PfSiPAilkT INC AT 
AH ARBITRARY ANCLE WITH RESPECT TO THE FARIH'S H.U2.EI1C 
FIELD 

j t p. Bell (Space . Telecnmunlcetiona end Redip.cleuco 
Laboratory, Stenford UnlvstSliy, Stonford. Cellfomle. 
943011 

A ehworv le presseted of the oon linear gyrarsfonance 
intarset Cun In cha nagnw tosphsra between energetic elec- 
trena end coherant VLF waves propagating at an erbltrery 
angle t with t expect to tha earth', magnetic Held B a - 
ln particular, vs esnlna tha phase crapping iPTl cuchan- 
(sa possibly rsspunslblo lor the gauentlon ol Vtr eaU- 
alsus. Which Involves kha phase i between tbs righcHiand 
circularly polerUsd cccpomro* of the wove Baguette * laid 
perpend lew Ler u ho and che eccpunxat or tji, enu*aoT«-d 
particle velocity vector perpendicular to E a - <«» ra4 “ 
sl le an axtaselua of cna desalopsd In earlier wart 
[Bell, 1963; Dye the, 1921; Hixd, IS 7k] Involving the 
special cess In which (. - <7- The extended theory pt«- 
dicta thne fox ony (lulto value of * Yhexe le a range of 
resonant particle pitch angle, o. ter which V U eet 
fcoixidsd within lhe range O £ | V I * ", rod thua FT lo the 
usual HUB le not poeelbla. Rovevex, FT Jn an a«Y«A« 
ansa coa at ill exist snd Long tan* energy transfer bm- 
mea the gyroreeouxoc olaccroos sxd lhe wave ero Bill I 
■a. place ■ For given values of t and wave iroquxaey, 

■w tripping freqimucy **i has a rotatably JoJlultc asic-I 
urea when plotted as * Fmcrlon ol □. Mglone batwaea 
nne site roam batwsen roglona of Dorsal FT rod regions 
of anoxixloui FT In which Oworxjs phase angle dlffeee by 
-18(1* froa the average phass of tbs Boreal phase trapped 
alec troll. However, the etUulated redietfen fa<» the 
two groups or pSrTlclea rends ro add In phaaa. Resonant 
partlclaa far which j, - 0 are rot pheis trapped. Rear 
tbi BitfittiutiE equator !■! plan** vaw npllLU'Jo 
urea aery to prodoce_FT il directly proportional lo tho 
gradient of t along Bo. A otopto aodii Pie dicta IhroB- 
bold value* g rearer then IM tor y » 37 . For Intar- 
rn.» ter froa Ih* negnexlc equator, 9 VerUtiooe ap- 
pear to ba lose inpureont thro madlaate In Bj. The 
wave electric field parallel -to B 0 generally ehhencan 
tha atieegtb or tbs FT process rod tend* ro dominate 
cbe ptmee aa for moderate to hlgh-p at mldtcequroey. It 
Is roncliided tfaei star the magnetic equatorial plena • 
grad 1 ante af » «y play • qery Inporront part ta thu FT 
prat sal for nen ducted umi. Frtdletlone. ol a higher 
ibnbhDld vi Luo for FT for oonducwd wgvae Rsaerelly 
agree with esperlmrutal data-. iFheeo erappImR. whistler 
laateblllty, * on dueled wave*) - 
J. Geophyx . Roe., Blab, Taper JA 1143 


5315' rntorectfeoe between wave* and particle* 

a iranimcAi wkl stum of obseweo torfeutiwj be- - 

TVIEB Hllimut mtc HAVHS AND EHERTCTLC ELEC1RW PRECIP- 
ITATION BVBina TN TOB MMHETOSFHOE 

H, C. Oimi (Specs, Telotumnunleotlnns and Sedtoscleuca 
Uborstory, 8 tan (aid IMIvwralty, glnnford, Coltfomlt 
9*303) rod if: 9, lean V ■ 

A recently extended Its c-p«y tic to computer medal or . 
the gjirarauunM wdva-perttrJa-JntnracUaa'-ln the dag-. 
netoipharr I, applied » provlniely reported bull nf. , 
Around corrtlatlon* bm tween Uhl at let-made wove* rod 
lonoapharlc ratpouau to psllicla pnclpllellon. . Three 
different loaoepherfo-el feels, nroely X-ray buret a, 
pianaewlaslaae gad 9-cigln piiuaUtlMi, pi! itfreelot- 
ed With VLF, waves' ted baUevsd'tO bn Caqied bp prat- Ip l- 
'tatad pdrtlrlee, ere conaldirsd. The precipitation Il«. 
• leeml, pul am shape and cba.pUeclmted time da lay a era 
' coDbutad for cho parted (are rqlqvnt to oath rose rod 
i oka drape raft with valuta dadnepd from tha d*i*. • TM 
' ndulte deronutnts! time the enletlug throrailcel mqdat 
ceil ba useful- far litttpntlni +Xfrari»rotal r a suite of 
ibla kind. Furthvraarm , lhe nods l, results ;ead mb*" wa-. 
,tiaie, uied together, provide • basis foe additional 
.dlronesctce df ebe verlpwa perroetapb df tbn coig nd 
sMigetle partial* distribution* In tli«, magneto aph are. 
Fcr axaoplD , ebon applied to the ubehrvqd phuLpemleelnt* 
cam (Rilliwqll at 'ill. a l *W) *1“ “^“1 rbaultf. Ibply •.' 
(bat tb* trapped ertergstim particle dletrlbutlon f»e- 
tlraat the tltem could be. nodalqd «a prOpetUoaO %? 
r with n • 3.5 re- 4, ** are B *e the pgrtlcle an*r- 
* gy.-. (Particle' preelplUttSo. ltmodpbakjc diecotfaroceeV 
J. CeppHys- Roe., Blue,' Fepei' 3A*M5 • ' 
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1S3S Intaneilmi batman win and part Lain 
CURULKTIOH OK MIKHCM. UXS9 IUB UPWARD ELECT Kt) 
BUMS NUN 1118 POUR CVSP 

C. 8 1 Lin and -I. t» Burch IDoyaiwoL n f span 
Sciences , Ran thus it Raaairah institute, Ban 
Anton Jo, TX, la»4], B. D. Bhawhan and D. R. 
Garnett > 

Blnultanoaja plaioa and »m data obtained by the 
utalllta ana uaad tn it jdy a CDcralatlaa 
batmon slactrostat Ic auroral hlaa aadaalaaa at 
eavatal KHa and iptiird tlaetion baau at alt Linda a 
batman 3 and 4 ^ naar tha dayaLda polar cunp- 
Anan-l flue randanly aalactad EE- 1 paaaaa. latanaa 
•lootcoatatlo hlaa missions at rrequanalae halm 
tha nloccran plana frequency ara round to ba 
aaaocLatai] wltJi auonq upward electron beaoa for 
Bvory paaa. tfia f roque nay- tine spactnre of auroral 
hlaa near th« polar cuap la nmUiaa characterised 
by a funnal ihapo. ouggoatlng that tha radiation la 
eu1tta>l ftoo a wave aaorcn talon tho apacaoraft. 

At tho ran tar of tha oohancad ware region, rha 
electron 4 l at r I but inn function above 20 aV la 

character I rad by tn launpananta i a hot Kaavalllan 
cccpcnant and an opvard alactioa bean. Tha bases 

"■rally hava a peak energy aiourd 50 ev, a 
tanparatuvs around 20 eV and a danalty of the order 
of 1 oi The obaarvad dlitrllijllai furotlona ara 
fitted by a drifting Harm Ulan function for tha 
electron Naan and an Lao tropic Haxvolllan rgnctlcn 
for the hot corpenant. Tha repines lly fitted 
plaaoa parasatars ara then used to BO lea tha llnaar 
ilaparaLon elation of elaettosenilo uavaa- Tha 
Inatahlllty sulyana indicate that uhlatlar mvai 
propagating vlth warn rural 1 jngise noar a am 11 
resonance cons can ha easily oxcltsd by low energy 
(»l>)0 aVj upward ol octroi, bases. lhe fre^uenolea 
of large growth rataa ara round below tha electron 
pi auras frequency, la agrarewnt with tha 
observations. Banal on the udal that ooap anroril 
***•■ missions are uhlatlar vivas piopigatlng naar 
tba resonance coca, ray path atudlea Indicate that 
tha low altitude boundary of tha viva nurtra of 
Cuap hlaa Is located at about I R~. I Auroral hlaa, 
“F»*td electron baa, polar euipl . 

'• faophya, Res., Blue, Paper 3A1549 


55tS Ionospheric Disturbances 

CALCULATED INMTIHE VAHIATI0T5 IS FLASWPHRMC 

THERMAL LOT C0WO31T1OH 

“■ {• Hl * ,ar Chirac ary fne Planetary Atcoaphoraa. 
NABVGoddrrd Spaco Flight Canter, Green bell. HD 2077 ! ] 
«. t. Mavr and T, Harrte 

Koda! calculations describing eromtlce variations In 
rba etrth a diyilrfa plssnaaphare are uaad to ewnins 
uirlm Iona In Inn composition. The cndeL Horn la 
(altiutarl ho high latitude theraospherlc heating uhlch 
gate rat as narldlnnal winds that ierrv nautrr! epeclaa, 
nonane un, and aMrgv eiuatorward. The thamitphera acta 
on tha pltsnriphare through colli a Com l transfer of 
rvuentin and through chemical reactions heruean neutral 
specie* and Iona. )>var iaMludea near tha region «( 
IbernoApherle banting, the cherwaphere-plisnsapliare 
caupllny procanaeu came anhaneenunt In the danalty of 
oxygen Ions while orators are being lost. “tiiwhlla. 
■leiultlaa of oxygon Iona and proton naar tha *]uator 
are [nereaalng together, aliuu Is phase. Pie largaic 
Snhancenenti In ton .danalty develop at latitude* naar 
*> Inrarlanl far both oxygen and hydrogen. flan 
exposition, ion fluxes) 

1. Canphxe, Sas., Blue, paper 3AIS31 


55« Pinna Union, CanvecLUn, Circulation 
F-tAfEB IQIIIZATION PATCHES Ih Ihf POVAR CAP 
E J. Vfibar [laiMspberic Phyiles Brunch, A.f. Caoplwslcs 
Ubora^ry, gnscon AFB, HA 01731). J. Buchao. J.C. 

^.'O^'lfhct"' ,,Cl J ’ a - 

Crourd baaed opt fed I and digital lonoaonds naasure- 
"fits were conducted at Thule, freenland to room re 
tdrot pharl c struct u re and dynwici In the night tins 
* fl P r , l Ay* r - These observBtlCinl showed the 

dr«tf^*.S , en ar9 !!, SCala { 8M - l0W * n ) P'«^ pAtCMCS 
! n ini i -sunward direction during a rodtr- 

rmSLS l9 S»?!» !** par'Qd. SlruTianeous Dynanlcs 
T'plorer (0E-B) Low Altitude Plasra Instrunent (L API) 
naasurerwnts shew that (hate p«thes with f w* deniitl B s 
f 0 " 4re "Pi l«ally produced by structured 
IMmela precipitation. The lap | nnasunmenU show a 
unlfom f.rocfpltjllon of polar rain electrons over the 
E™ “S' . CVfllhjd nadiurenents proride a corpro- 

Irtnslyo riMcrlptlon of patch structure and dyntnlcs. 
P’2! *1° P rod ' JCe ^ neAr or equatorward of tho day side 
auroral i one, and conwect across the polar cap in the 
anti -sumeard Hrect Ion. Gradient s within the large 

Jm.'P, 04 flro *'«Ueci to Struc luring by 
conrectlue InstabllltlDs. IM scintillation and spaced 

T , 5?i' , ? r an U,<M 18 The result I no 

io?a?*KV»^i«] ,OP lhB t,4KhM - ***"• 

J. luoophyu, Kan,, Hue, Papar him 


”" 0 *CbLloJ ,r *** ll0a <r " F, '" lan Through lonaipharlc 

PWSK DlSfURdM ariEK PMPA0A1IS3 THBCiLUH Ail 
ICMHPIIERIC BURBLE 

H. R. Tucksc (Da par lean i of riacirleel Entlium-liu, 
Unlearn Uy af lllliwU g| Urbini-Chanpalgn, UrbiM, 
IIIlDOla, 11901), F. C, V«h 
An lonanpharlc bubble U I Iris nod# l id hiied on In 
■flu data oua n red an board a •atulllie. Tha arF Mt 
»uel. ■ bubble oar hove os radio algnal, pionagailu 
through It la ant alnulatcd by dalvlr* maarle.lly g 
parabolic aqaatlon. Conaldorablo raLie dlaroriinn la 
found. Utiou lb* ccaputatlonal tachalqua la applied to 
.# rroira huL on lug bubble, Ihaie roaults bpty that 
fcjia pull* oacaau arrival tine, lha pulaouldch and It. 
akimiig will riuctuata with lieu leading la tha pulae 
Jtllar problM efun obaarvad wyrrlnaai.il,. (Pol,,, 
prapagailoo, tonoiBhorlc bubble, louoipharle ao loll 11 a- 
Cion) * 

Rod. Sci., Paper 331317 


1399 Oaparal (Hoc Iran Danaltlai). 
ISuSSJ^T D ™ ITIBS ° Zrl ft«HA wvs' 
Ann H, For aoon (bps . of thyalca add Aatranogj, tjjb 


Uoiva rally of Iowa, Iowa City, 1A 522*2), Donald A. 
Garnett, and Stanley D. Hiauhan 

Electric field apaotrun aaiauraianta frou tha Plaaaa 
Ham IniiniEant on the Dynaalcs Eaplurar-1 apacecrafl 
ara uaad to aiudy tha local elaetrou daoalcy ac high 
allftuilta In tha aortharu polar cap ragloo. Tha alac- 
tron daoalty la datarulned froa cha upper cutoff of 
uhlatlar anda radiation at tha olaerran pit mo fre- 
quency. Badlu danalty valuta over tha polar cap at L 
graatar chan ID ara found to vary Ini 55.2 A B.5 cn - ’ 
at 2.1 9 t co 0.9S i 0.51 ca'» at *.b& if. 

Tha Hardy atata radial outflow aodsL la azanlnad 
for conalaceacy with lha obaarvad danalty profit*. A 
power law fit to tha radial variation of tha electron 
danalty yields in laponant of -3.B9 t 0.32, which for 
tho Tad la 1 outflow nodal Inpllaa a flow valoefry 
I nereaalng nearly linearly with Ineraatlsg radial dta- 
tanca. Coapaclaon of cha obaarvad alaction dace Ufa* 
with thsoraLlcal polar wind danaltlaa ylalda cona Is- 
lam raaulta up to 2.8 Rg. A coaparlaou uf tha 
obaarvad alaciton daualtlai wlrh low-altltuda danalty 
prof Ilea frea tha Manatee II and Illa-I apaoecrafl 
tlluattata traualtlona In tha alopa of cha profile at 

I. 16 Re and bat vain 1,51 and 2.0 fig. Tha change i la 
the danalty profile auggait that changaa occur In the 
baalc radial traniport procaaaaa at thaaa altitudes. 
(Polar cap, dsnalcy profile). 

J. Qaophya, Res., Bluu, Paper 3AI486 


5599 General llonospharlc Hadlficat loo) 
KF-EBHAKCID PLA9KA LI NEB IN TEE LOVER IONOSPHERE 
f. 1. Djutb (Space Sclsncii Lab., Tha Aaroapaca 
Corp. , P. D. log 92957, H2/2J5, Loa Angalaa, CA 
900091 

Tha lonoepbartc nodlflcatlon facility at 
Ariel bo, Puerto Blco has baan uaad to study 
Lsagnuir waver excltad In lha lower lanoiphari by 
a blgh -power IIP radio wave. KaaaurannCa of 
IIF-anhaocod plans lines bars hi id rude ia the 
lower r rag Ian <<160 Vm altiruda) and in tha E 
region uslog tha AID tfflr radar ar Araclbn 
Cbaervatory. Thaaa Haiur»anra coaplaune 
obiarvatlons nada in the pair at higher alti- 
tude!. Enhanced plasma line spectra obaarvad In 
tha lower f region peak at rhe ao-callad "decay 
line" and contain additional apsetral siruccurn 
alnllar la I hat found in tha uppor P region. In 
the E region the spectra ashiblt narrow paaSa 
located at 130 t fgy, where f„p |r the 
froquBocy of tha codifying IIP wave. Uhl la strong 
plena line enhancsBants eta comooly observed in 
sporadic B, only weak enhancausnca have baan 
dsisctad In lha normal daytime E layar. Candi- 
date Mchaoiasi [or tha E-region cnhauceMnts 
ineluda tha orcillatirg Iwo-atram Instability 
and d I rati conversion of tha HF wave into 
langwilr waves, < Ionospheric codifies Cion, |IF 
radio wavs, E region, Sporadic E). 

Rad. 9 Cl., Paper JSI457 


5599 Canaral (Plana Structuring) 

BUClWWAIfflETEC THEORY OF COLLI STOMAL I HTER CHANGE 
1UBIABILIIIEB 

A. J. Olaiman aad J. L. Sparling (JAY0DE, I.O. Boa 
85154, San Diags, California 92158) 

rinlta parallel wavalsagch la shown to have a 
significant efface an tha linear growth or inatabllitlaa 
of tha Raylalgh-Taylor or I X I gradient drift typaa, 
Os flute apprexioatian, which explicitly naglsctl 
•lac trie fialda parallal tn cha mb lint oagMCic field, 
Is asymptotical ]y correct for long parpsndlcular uava- 
jcagthi, if tha parallal coaponaut of tha alactrlo field 
Is primarily Induetlve in charactar. Hovavar, whan tha 
parallal electric field is primarily alaetrostitic, 
thara la a profound reduction In tha growth rata for 
loag parpaudleular wivalangcbs. Ibis tsduceioa la 
growth rata arisaa btcauaa parallal alaetron currants 
■hart-cl raule tbs pacpendlcalsr electric field driving 
ths iaatnbillty. Parallal alactrin fialda are more 
‘Italy lo "lactraalatin In lovar danalty plasmai than 
in higher danalty plaioaa, Coniaquantly, the extra- 
polation or atructnriai rrom low danalty pUamaa, ouch 
aa thaaa found in tha iprtad-I anvlromane, to higher 
danalty innoapharto pi a ami a cay not ba raaannabla. 

I. Gaophya. Rea., Blue, Paper 3A147A 


Particles and Fields — 
Magnetosphere 

5720 Intaractlosa batwaan solar wind and naanatoauhara 
DINAHIC VASIATIOH OP THE ADB0RAL OVAL DMIW HItENSE 
HAG NET 1C STORM 3 

C.-I, Kang (Applied Physics Laboratory, Jobna KopLlna 
Unlvaral ty. Laurel, Maryland, 20707) 

Tha UtUudlnaL variations of cha noon sector polar 
cusp tag Ion and tha nightsida auroral oval ware 
exaalnad during thru lncuae gaoaagnatlc itoraa to 
investigate tha auroral oval dynamic*. Tha variation, 
war. compand with rha ring currant intan.lty 
variation (t.i., > and with chaogaa of tha (nterplana- 
tsty nag Dalle ll.ld coapoaant to datarmlne the 
dominant parasatac of tha l.rga-ecala polar region 
configuration changaa during nagnatlc itoraa. Devia- 
tlona of eba polar cuap and tha midnight auroral oval 
iron chair noraat quiet tlaa posit loa ara alio 
“spared *° dataralna the oceurranca of tha laroa- 
a« U racooflguratlon of tha polar ctRl.n gsomatry. 

«,«!. , fl * ^ , ■ r « , (> w *» >«» •R«' 

forlal ahlft of tha auroral oval occurs In 
coordination with tha aquaromaid notion or tha polar 
cuap region) (2) tha polar cuap la displaced by a fay 
degrae. « n than tha nlghtald. aurar.l aval near tha 
P«ak of a aignaclc store) (11 tha midnight aurora L 

ZL 1 *!2T2 Bl ” ly th “ tba P 0, * r «»P ragt an 

twrovary ph.aa, and (4) tha midnight 
oval and tba naoo sector polar cuap region nova coher- 
ently with die .outhuard variation of [fc . w s “ t 
«t pa casaarlLy with tha Die Intimity vsclatinma. 
(Auroral oval, pilar cuap, aagnatlc stare). 

4. Gaophya. Raa., Blue, Paper 1AI52I 

5755 Plan as lnatabllUlaa 

O0RUS- RELATED ELECTROSTATIC BOUTS AT JUPITES AND 

t *; Rf *° la, tOsr (Han- Planck- Inat 1 tut fur AaronMla. 

-■ 

« d t6 i 

-l.ctreat.tic burat. aimiiar to thca. 

covered at Batch In naaoclatlon with whiatlar-moda 

. Vii Chr " -H«o.ph.r.. thTbSreti^S 

teS ■ po ” dlB •■•••loHi near or allghely 

oeiov tlia aUccrim ptatru fnoDancy wfth tunifiiriJrix. 
ranging from .01 t0 Kti tUo \^ o{ 
quancy. Th. ,««, foua4 „ j uptc „ scc £ Bt " 

* ,rlna tolh thB d, 7 ,ld » ■■ wall aa 

*H« early aumlng pass... g t S . c ' 

■- ^ «»«■ » 8 « 0 « of th. magnatnaphare dur- 
Ing the days I da pass. In auh of rha event, anal nod 

*■ tha Peasant unda rat ending of th a 
11 “‘••watlana it la baiiavag ah,* f ha 
B B«narat*d by an alaetron beam 

Wlth «»>» chore., 

(Eliot raa title batata, charua, Jupiter, Saturn). 

J. Ceoplivn , Roa., Blue, Paper 3AI55) 

?J?5. P,4VW InillbDitloi 

"■■■111 ■" iLmiff'Jr ';!Sm,;ln 

Rr-"affsjpras- 

qUiBllfnear .theory, |ha arraeti V'lMvcamt lul". i. l t* 

■ Biawr i ' 
a. wsssrsrsf f trn: 

as:;s: r .!^r“;sist!;!f!.:7 *• vivn <» 

• 4. Gaophya. Baa., Blue, Paper 3A1SU ; V , A. ’',.j ! 




5755 Irtaranlons bet -con tolar ulnJ unJ nagnutospherc 
NONLINEAR EVOUJTlOi OP nA'IVFrOrAUM TE. THING HOPES 
F. V. Ccronlll IThysIcs Uaparincnr, ifW, lr»v Angelc', 
Call fuinta 91004) and K. B. Qocat 

sinew the nagcncoihaath plaitu lx highly turbulent, 
rcconnacilon at tho dayxldc rugnctvira»*c lllaly tn 
be temporally unutnJ/, Tho tearing modo enn he vlcurJ 
an a nodal Tor tha unatesdv devolcipment of a reconnec- 
ting nagnatlc lopolcgv. Magnet opnuie trsrlng occnre In 
the guidc-flald 1 leal r , and has a wave pnctel spatlnl 
structure In the cast -west direction, ho lolva for tho 
nonlinear evolution a alnglo wav-lungth gulJc-flcId 
tearing redo Including tho effects of finite transit 
lino on thr Landau resonant nice Irani. Short wave- 
length nodal evolve algebraical ly In t Is* with per- 
turbation solitudes proportional to t 2 . Long wovd- 
langch nodes irs fully nonlinear, and the asplltuilo 
grows linearly In tlno. (Magna t vpnusc , raconnecl Ion) 

J. iTeaphya. Raa,, Slua, Paper 4AlS4b 


5770 flhorr-parlod (laae than 1 day) variations of 
magnetic field 

A REEXAMINATION OF ATS G HACHOTOiETER DATA FOR 

RADIALLY POLARIZED Pc 3 MAGNETIC PULSATIONS 

Kano TlkahaihL and Hobart L, KcPhorron 

(Inat 1 tuta of Gaophyalca and Planetary Phyilca, 

Unlvaraltv of California, loa Angalca, Cal I font In, 

90024) 

Tha polarlaatlon of Pc 3 (22-100 mllllHarti) nagnatlc 
pu I bs L ions muiurad by the ATS G fluxgata magnaconotor 
at aynchronoua orbit has bnca examinad using dynamic 
aucospecrrai analyala. In contrail to tba reault 
obtained by Arthur at al. (1977) using tha xosa data 
Bat, va rind vary raw caao* o( radially polarliad Pc 3 
pulsations. Ha argue that satellite nolao In the 
radial conpoornc, which depesda on fraqusney f aa 
0.015/r (dT^/Hx) la raspnoalbla for this dlasgraomont. 
to tha presence of thin type of noise, diagonal liar Ion 
of tha epaceral rarer lx can produce an arrorwoua major 
axis or polarluttan. Pbat Pc 3 pulaatlona clnaalflad 
aa radially polarliad by Arthur ac al. appear Co bo a 
conaequanca of oaall-aoplltuda aalmucbal pulaatlona 
ton La mini tad by aauLllta nolsa. (Puliation, magnetic 
field, polarisation analyala). 

4, Giuphya. Raa,, Blue, Paper 3A147G 


5785 Whistler* 

ELF EMISSIONS 1HD BQ.AT1TI3I1C ELECTRON PIEC1PITATI0N 
R. H. Wait (Geophysian Prograa, Unlvaral ty of Naahing- 
too Saattla, Hi 98199), 0. K. Parka 
Slsultasxoua astauratenl or ELP aalaalona and 
braaflstrahlung X-raya wars side using a balloon- borne 
experiment flown from Fairbanks, Alaska, os September 
30, 1976. Sevarnl in tenia auroral E-ray burata of 2-3 
minute duration ware denoted uhlan hive baan inter- 
pratad to ba tba result of ralativlatlo alaalron pro- 
elpltatlon (EBP), Slsultamouily, lha lntanalty or 
ELF aalaalona lnoraaaad snd was also observed lo have 
periodicities similar lo thosa in tha X-ray riux. 
These oomblnad naasurameota ara evidence or magnetoa- 
pharlo wnva-partlola prooaasas contributing to olao- 
tron praolpltatlon. Tha prasanoe or pulaatlona In lha 
preolpl tiling riux la tha only report or this datura 
during ralativlatlo precipitation. Tho data have bean 
compared wltb precipitation and modulation theories 
and we note that tha data agraa wltb a nodal in whloh 
ULF oodul alien of tha amlaaton growth rata ooours. It 
la postulated that tnia REP event resulted from ELP 
vava and alaaLrnn Interaction, possibly triggered by 
the ULF Doaurrenoa rather than dlraatly by ULF- 
eleotron Inlaraotlona. 

J. Gaophya. Pea., Blue, Paper 3A1524 


5785 Hhleclara 

BUSTLER INDUCED SUPPRESSION OF VLF NOISE 
W. B, Got L (Space, Tolacomsuxiitarlona and Radloaclunce 
Laboratory, Stanford University, Stanford, California, 
94305) , D. L. Carpontar 

Raw svldoncr hna been femd connecting whist lore with 
transient reduttlona In ihn amplitude vf asgnotoapliurJC 
VLF nolao bands. Until now, the only mporred exmplce 
of such el [act! ware obaurvod during n savoral hour 
period at Slpla Station, Antarctica vdian burata or par- 
ilcla precipitation were correlacad wilt, uhlallars that 
sup proa aad a backgrouid hiss band. Dale acquired at 
South Pole Station during 198) abound almilnr aupprus- 
sion event, cn 702 of all vintor days. A rev I aw of 
data fr-io Slple, Byrd, Eights, and Palmar Stations in 
Am nr-, tic a and R,>her/al In i.'uabac , Tnnada hns since 
Identified many more event*. 11 , a ground signature uf 
an event la Chirac ter tied by the attenuation of an 
■x lacing VLF rotna band following tha arrival of a 
uhlatlar. The attenuation typically roaches a nnxlrnw 
of 3-5 dB in 5-10 seconds and the ntilia bud racovura 
to die pra -event sepl Itude 11-30 seconds after Lha 
whistler. Tha nolsa bends era generally nid-latltudo 
hlaa, but auppraaelon aasccloted with polar chorus lias 
bean seen. Regularly observed features of suppression 
■vante include! multi-hop echoing or tho driving uhlat- 
lerj eonflnecent of tha whlatlor achoos re tl.o frequency 
band occuplad by tbs auppresaeJ nolao; suppress inn dur- 
,* ^ f ‘ r,r P* ,B of Tha whlBLlori c-nrlnuing Buppros- 
s Ion by Che whistler cchoos as tha au|-|i>ussod uolau 
•mplltude reaches a mlnlmio and than recovora; recovery 
or tho noise band to the pra-avenc love], Brant durn- 
tlon was found to Increase with tho duration of tho 
whistler echo train. Boms dots suggest that Dili 
pnenoeianon mav ba a natural analog of Lha previously 
repo read Quiet Bond affact In which stimuli from ilia 
VLF tranenitrar at Slple Station wore ubnorvud to 
dEWHMia PORIMW or nolau bands, (VLF IiIbh, whlatlor- 
soda achoLog) 

I. Gaophya. Raa,, Blue, Pspar 3AI54J 


5799 (aenorol) 

ALBUO OF EflOT-COBTAHIUATn) MW 

P- ChJlek lltatlonnl Center ftr Atowaphorlo Roaonroh, 

' a0307) * V - HsreswnayasJV. Brlvaslsvn 
SD ' 1 * of Baow Eluding Inpurltios 
VZT L £ ^ r0a B «* portlole* nro sup- 
«' tp *tated rendoaur throughout the volume, 

tM Smsc I^°S 5? nt ‘ T irt ‘° e l0J ' 0r of 0 ,nnw •■»*- 

‘J 1 ! U "i B8 , tl “ “ 1 * lr W ^ for “ dlelootrlc constant 
ly J “ZTZl «» Tofrectivo "Sex 

r a. Boov-Boot mixture. ihs B us prooeed to obtain the 

th^deL^M^fL 8 111 ^ 30 “ d n83raaat ^ factor . Using 
liSiS * Wn ^“ tl " » dsterelne reflao- 

l' 1 ,* » l«Fer in th. wav.longth renge 
»lf «. S tk. S j!; Csloulatsd spectral albedos a 

wu as tha deduoed amount or graphitic oorton la in 

KLlSrSta)”' fl8W «*>«. albedo, 

J. Ceophys. Rss, , Green, pspar 3C1477 

5799 Cansral (Ionosphere) 

«2u3S!J? r *™ UL C«Wf»OBIT OF THERMAL PLASMA 
GENERATED M THE VICINITY 07 THE BIROS OP SATURN 

^usB seaaga^--. 

“J' 0 " 1 l » oxtendod to include cha ngnatic 
rroclng iflicc* It {■ fowd thic thin in nHii. 

SSrSiSTSli - ,loV llalt 

lonoSSbeS?! h “■** "I"* 1 ' if the 

a Si e5 Thi J ‘I*'?* 1 ‘“P*” 1 ™ oxoa.ding 

th*r I. , i* “ ttare *><■ foxna balance |a luah 

J. Geophya. R ti ., slua, Paper WW | 

. oltctroh beta which hai i wli **3“?* ,n 

I tret lure Stsrmlnad'hw. *J U «RBnl*«4 Apsllal . , 

, . Uc Held 4 


teJ Tur n (.nhi-rcm nrowcit ■ , , . . . 

led power varies os ihu iquare of ,b i ndj,. 

relatlvcl, high vfflctcfc.y nf i h , “""I. n, 

c cctrucuRiiMic radiation lx UlusreMsd kS' 04 " 1 ' 1 

linn, among otlu-r*. of n j loV ^ »aild [a . 

rocunt o'l’orlmonls on lha *^,7?.' ■? U 

parnnelcrs iho I'.ta) radial id no-ar 
calculated at sol cel cl unglos lo^a mI.J ,fUlm U 
the ldt.1 bent p,*wur earrlod^ u £££?, lhw »«( 
Three result, prey Ido a useful ttiUotoiU.?^!' ° w »- 
p annlrg future electron bean oxperisent! I h f,r 
rlosmbs. i Pad 1 nt t r>n , o Ire Iron |P*« 

cohorent coisAlon). »pt« pliuii r 

R-'d. Bel., Fnpur 3SI433 

Physical Properties of 
Rocks 


Gllu Physical Propart t«. qf Ro ck , 

BULL THMUkl ELASTIC ATTFKL’ATION OF BXKKiv. y,. 

B. Ibid I. runty llilvlalon of Appll^i JcLm! 1 
1-nlvrrelty. Cambridge, Ha.a^Xre^i Klr *' ri 
E. K. humor, lr. nnd R. J. O'Connall *' 

A thuoretlcal durlvail un „ 4l f „ ^ ^ ^ 

fruquoncy-dDpondo.it Ihrrenolii.tic hull nofahui ,'ta 
of on iaotrepu. cnpo.lt. ,ubj„ct.d to 

stress oe “ . producing voluuotrU itr.1 B 
hoot tranarer 1 * parents to accur • ■ *■ 
boundary of the compual,,, hut a* a co um!?g 
difforantijl hasting, haar tranal.r sBmT?!!^.?L 
usnt., and hsuco dissipation, occur. | B fb e 

Ihua bnwuou tho limits u-0 and «.«, X Vi 
conplrx and the ihormoolaatic danpiog an t » seu^ 

by |) K . Ibik )/Ro(K*). Paramotcic *todi*a ibov Ul 

Influancu of various al.atlq and thamal proptttlti □ 
thurn.iola.Llc dumping. Bumarlcal calcaUtio.. 
nadu for a hypothetical lower-mantle wacblua of 
stlohuvitu and magnoal.jwustita. Tho naulu 
tharmoi-laat le dla.ipntloa l n tha lowar naatla tm 
nccounL for rhu ubsorvad utranuatlon ol iha fuaJum] 
rndlul nura.il mode, and enn also provide lmerullu 
const ralnt, on grain slid*. (Bulk attenuation, 
compos I tu rocks, theraoala.tic .tteauatius), 

J. Geophva, Raa,, Rod, Paper 3BI4JQ 


6110 Elaatlclry , Fracture, and Flow 

P0131T DEFECT CHEMISTRY OP KIHOtALS UNDER A EftmStBBU 
ENVIED NKEVT iwuuumi 

H.E. Hobhi (Earth Bclaocaa Dapatreant, Kcnuh 
University. Clayton, Victoria, 3168, AuitralU) 

The klnatlca of reck/vatar interact Luca ar. 
■ufflclently rapid that coat hydrothanul .yiims Ii 
nature will be ln equllibrliaa with tba adjacat rod 
mnsa. Tha bulk rock chemistry buff.ra tha (ujuiiid 
oxygon which in turn flxaa the rugultla. al uuir ti 
of hydrogen lor a glvun preaaura and tinyaratnrt. 
Syatama in which only water, oxygon and hydrugn ui 
preaunl aa Fluid phaaa. are considered bar*. 
Variations In tho rugaclty of oxygin by aanral otlm 
of magnltudo aro poaalfalo locally, controlled by 
variations in local roc) cheml.trvi thaaa Itad ro 
relative amall variation) In tha fugaclry of vein. 

Incorporation of a hydrogen dofect that Lacayrilttl 
acting aa an acceptor Into ilUcatsa lead* to a aunt 
dapandoneo of point dofoct chmlstry upon th. 
fuRaclclaa of both water and oxygen, lha atrsag 
dependents on the fugs city of water Sa capable of 
oxplainlng tho hvdrolytlc woakanlsg affact hat la tin 
of tha ecrong dependence on oxygon rugacllr, thl 
question ahould olao be relaod uhothar It la aa a^pr 
effect that Is obaarvad In the cl an leal hydrelyxl: 
woakenlng process ur solely n dapandaact us ctwi|H U 
tha fugue It v oT water. Examples are givas for Irpm 
natural qunrls, olivine and olblta with iraca aaxeti 
or calcium. 

’■ Goiiphya, Run,, Rod, Fiiper JII4b7 


b t IQ Flow nf roan* 

SODIUM WEAKENING OF HKAYITREE OMRTlITEl PTftWHlf 
RESULTS 

Q- Jaoul (Labors to Ira da Qiophyalqua al adelr'iiu-i 
interna, Unlvaral td Psrls-Sud, 9 "05 Oreay, 7rB»7_ 

Tha alsotronlo band struature of quirt* la ***■•*■ 
tha praaanea or small isauntx of laFurftl** 11 
■ lumlnus, transition salili, alkalletor J1U *“ 
and oxygen aalfdirfuslon *ri snUnasd hf as lneriui u 
the oonanntrallon of ionised defeats »« 6 •* r * ' 
axygan vaasnoios or slllaon lntar«ii«*» «“ “ “ 
anting as a shallow aleotronlo aooaptar. S"*!"' ' 
aontrast, la a shallow alaalronla dasor ^ H 
dirfugion of Lhaao spaal.a. To av.lu.l. Uw “ 
tha sodium dopant an strength a. pwttraat ■. 

□rasp experiment (two runa, Pa1.50P«i 
•■■0.2 to 1 QPa 1 on Hsav liras qaaHiWj-* *® J , 
>Ui) aontelnLng 350 ppm at, Ha. TMH iW 3 
deformed 10 linos falter than aqul»al«t , *L ul -. 
(at tna aama o tress and leoperiture!. SlapW « 
control of tl>a oreep raU la IMrefDrt 
altamalive propoaad by Hlraah aoeui aanilalM* 
dain. Using Ulrich's nodal, tna waakauini »«■ .|„ 
tarpralnd as duo lo on increase in «• 9“*"" 
velocity through an 1 /wraass of the ohargre n ^ ; 
Hon. This impllas olaotronlc tranafar* 
influanaad by Lho nature and tha ahandaiw* w B 
purl i log (includlnR hydroxyls). Oadlam C0 V .’ItTi, u 
nuoloallon of nognllvaly charged klnka. ^ 

prallmlnai-y and was performed using apaala« 

grain boundnrlaa and alMr ImpurltlM * W |ml 
to roport it rapidly booauai or Us ... s di 

ogyi rooks (Ilka quarUllaa In thla ^lH 

aarry water, bul also many diffofMt impur . ,j,m, 
certainly affsot Uiair slrangtha. I qui rt*; P, 
dialooatiofla, impurltlos, slsotronlo slruat* 

J, Gaophya. Huh, , Red, Paper 3B14G8 

6190 Inetruawnla and rnchnlquti uju ICC 

STATISTICAL DETERM I RATION OF 0E0PHTBIC*>- 
SB8P0HSE FVNOTIOHS .. ffiUil 

Eugone A. Beni (Mar it boa Oil , 

Canter, P.O. Box 269, Liltl.con, 

Tha vertical rasponae fpnetloo al In |,,eirt* 
tool* Is shown to be darlvabla f [0 * 1 j . r tip7'" 
ana I ye It of Cha meaeureatnt. The . , rt i(iii 

function la the ona-dlaanaioBal *M" [4( t acl 

that charactarlaoa huw cha Cool . • u mIM 1 
conduce ivl ties along tha borabola t* jyil< a 

called the apparent conductivity! 1 .. (gicii 1 * 

lmpiilio rsspanas . The value of kn«*i“* , s aid i* 
1 1 a a ia the possible o»e of (H* 1 ' j«aril a« ,K V 
data procasslng snd laisrprststion, *” first " 

satsbILih cha frsmsvork for Chi * n **7'‘ ■ , ..trail*' 
that lagging Is a llnaer, convol«il#“* |J ( ,, a i 
Second, the asrth's eondmet l*«P P* ^jsai W 
stochastic proosas. Tba prohibit la”' iM 

flashed out by rsslOBibly bsaad f .iBlhtt^ 111 

occurrence of bad boundaries sod .Lha" 

changaa accoss them. Broughr c6,, :„. ,{.!,* 
crista s Charactar 1 1 st lop of ihh eondu ' ,|tha* 
chat la doc a a cat lonary proeaas, v | ell** 
intrinsic, aa daflnad (h- **• ,. |#r l»*#W 

gsoscAt I ac Ic s . Bash a pvoeaai ,i*t V 

varlograa, and It Ii Imc re aen r i of tbaf . nifP* 
■tat ionary. The connection batdaan t» r fancll" 
or tha maaiursmant sad the »y» 1 *" ,vi<8 

made whan tha coovolut loasl modal * i.g,aile« 
conductivity procasa- .. na ai«If*^‘- 

funcc loaa ara ahumi ualag thm** - , b j| *1" 

prataotsd io gansral tarma P B * 

application, 

GEOPHYSICS | VOL. «, I»l . 11 

6199 Den Oral (Martha Sedlmaota) ■ |f|| p-M W 

THE EFFECTS OP HIGH PWS»UE2-^^H . 

SOME PHYSICAL PROPEKTIB8' OF OCEAN of d**^ 

Rogac Morin and ATmond J ' 

Engine -ring, University, of *i-d» : 

81 02881). >■ • -^a 1 

A aarU* of labefatoay ?!*4aM « a4 * 

with four Dcioo nsdimonca, ■ two HfJJ! u-elvltT ‘ 

difi,. Patmqablllcy and than*" j°Tl!L.4tv and i**^ 
directly meaatared. aa s heftion of P»«* 3y i* 
fast lag program wma deelped Ito. 

of tbaoa physical propffrtlealipen a-rerpiW*,. 

. . and cemparatura- - Tho reanlU ! fi 

• - Affact of prdi'aura, v 1 tU n , lh * r ‘!y«i ( ,B.; 

■■upon thN psrMaMUty of 
ature affect*, : f*om 2i° ^ JSeity 


1* detpf-lred radUtloo - .ture affect*, fx« M° "»«r ^^Ity - 

1 thdlviflusl T 1 fc t 4n ?n , h< * »ro sCcouated lor by - 

"JiBtlqo par unU^froquehcv lnrerilt*! *5l** , 'i T} ’ a V ' ) .•■ 10 *>>o permeating a#*v*t*ti .^.snr*T(" < f^^tsA ' 

Wtll a* tha ridUtlon oSrmni* have suggeated tbqi exlit**r® y ft* 

H«l« □f'totk ^p 1 ^ tl "‘lJ 0 *“>»*‘«. 9*1 9 , . ,( -nd/or rtd-p.f.t U r r i»*«^*«^ t ^Vy P^ 


Ociober IK, 1983 EOS 


..tlsfscidry aoluilvn «■' the c-nf I let lug dale 
Ml" bocwoM the poru w.,i«r voIacIi le- lu- 

wn-UDaar th-rr.’l piofilcx oT »■««.. «vJI- 
* ,ir ‘ 1 'T,bW> fluid voice UI-- du.lv.-d fr..m Uir- v - 

^“^.rarorv P-rosabllllv data. 

."...of ilisublu vsriitl-'S In prisMire and 
ntfnB’VJJr raMa;[ rhj bvlwwlxr ■■( Uw cr-nJu,-- 
f ““ .El liquid pb«v «(■'"•' " 

'L* 1 2, 1,«ai«nrmw.l tundltjcn-. This I 

dm to the rulatlivly nnrt-w range ut 

en^ounieied In tbit "uJv- F">| irl .ll 
re doveieped ui.lch «1 luw sddimun. tl.srr ,1 
*^£U,.y (O be celtulatuJ ns n fU"Cllre ■'( 

‘^retire "d Vvld ratio. A LnlroSLJtie pr->aturr 
** 1 , 1 .. [.re is slao preaunred. 


Planetology 


ffivKu'h!!;*; ■" "Minn's upper 

Versed from ydiager radio dccuitatiqhs 

EmT-W* (Center for Radar **«. 
lunfgrd UilYp ■ Stanford, Ca-, JJ30S) 

(Ul-WYalaajth radio obs.rvatton. durtna the 
rJwllitlong af YoyABiri > 4^ 2 provided 3.6-cm and 
Kre dil* oil Saturn's Ionospheric Irrmgul art ties at 
L loeitlom. Spaclra Of tha weal fluctuations In 
Mlitudi and phata can ba Interpreted utlng the 
ULrv for Killer 1 1<9 fro" a power-law ipeclrim of 
uugtraplc Ifregularltles erteddsd In g thin 
E rM<i (o»ir1*on* of mes*ured scintillation 
iostiri with th* theory produced least-squares 
uigllui far four parameter* which character lie the 
luwpterlc IrrejelirltJe*: (l) the ajial ratio, 
ii) UiofienUtloA, (3) the power-liw erponent of 
ill spatial ipectrun, and {() tho nagn Itudi of the 
uwllii viHltlOM In electron density. Scattering 
msaiwMd from Irregularltlmg of approxiaute *l*e 
2401 b; lhi» lower and upper limits reault from 
ulM limitations and lha method of analysis, 
nuKtlnlYi And do not represent either an Inner 
gr outer tula. Within thti range of length scales, 
tm |ina d West low I spatial tpectru obeys an 
tnirta pavtr law with upanant near 3.6, and the 
[fictional nrlatloni In electron density are about 
lO-ttL MI observed Irregularities appear to be 
laitQtrepit *Uh ailal ratios greater thin <;l. 

Mimllc field orientations In Saturn's Ionosphere 
iwt inferred from the direction of alignment of the 
ulfltreplc Irregularities. When used as a test of 
Siimlin nagnatlc field models, the occulLetian 
Miuriwits generally confirm the accuracy or the 
nMI predictions, but aim suggest that a small 
idjuiMAt of nodal parameters might Improve the 
flild repraiontatlon. (Radio occultatlons, 
lompieric Irregularities, magnetic Helds). 

J, Cacflra, Baa,, Elus, Paper 1*1475 

HU Atreatharea af Pluots 

RU9IIU [CST UTVILS, VORTICES OH MAPI 

7.1. tylQ asd 1 .D, Uiclch (Earth Sclance i!o| 4 ttiR 4 nt, 

Cilllnali llete uclvsraley, Fullartan, rtllsrtqii 

{allien la, WUi 

All met trcHnts tns rsaulre of a atu.lv of local 
"j rt lul. and Seat dsvlla, on Mars as observed hy 
mlr; Ludart l and 2. It is found that thaaa 
ajMlaei Icralva wind auasda which may rains 'lest f 1071 
Ihmitlan nrfaca. There Is no indication that thaaa 
RllUle <111 datlli cent riba to to tha |.lsnAt-wlde 
lUMi si E* 1 or dint atoriu. Hcwar. It appears >h.U 
'Mrtijuli In aalntslnlnq tho atpc-»innrlc .laar 
Kami, Tba data Indicate that thoro la no proNr- 
■ R :o Is rt-t kilos direction, .it losst ta Coro 'liamoi-rs 
of !» a Icartaa^onilci lo s roil Oh af InflwMa of 
lUl> I In (liraui). I Hors KaAt|4ara, duot dnvllc, 
■aitlua], 

L'USn. M.,Crwn, n.ip.-r V15I4 
Ihlsnw D( Hoanl 

M tun w a W TOE RADIUS OP A HIGHLY 
n.tmiriu.T Otoctiik lunar cork 
V '' b L Hoed, F. horburt, snd G, P. SonsiL 
!2J‘ r . 1 ** MwMMy Lsbaratery . Unluuraltv Of 
<r|ICM. ruxau, Arllons 85721) 

i t, 'i m '‘ hllr * r *n HMD) nunlinesr Invars- theory fur 
“"“dlnR prnblca In convorted Lo S 
• , rtI * fvr nnn trail of lunur day-stdu irnnEfor 

“ by (I) trsnslormlng tho anlnLlnn In plane 
iii-ui.M. 10 u* 1 * 6 lo epharlcol geomoiryi nnd (2) 
ita di n '°* ,heir, tlea' lunar irjnsFor function in 
11 , ii!* 1 * J lolt 10 * n apparent resistivity fund Ion. 

Applied to tho ravteud lunar trsnalsr 
--‘WO Hit iat oi Hood OI si. I 1*82*1 which uilondi 

ft * r °" 10 *9"^ 'I* 1 ,Jn th® sniuapilon 

daw _ , "" r ' c ' 1 lunar enta, uhatLor ooltun oc aulld, 
|n , "eisntsd by s porfect cnnducior at tho ainlmua 
1 requoacy, an uppor buuuil of *35 km on tho 
ii sueh " <!oro !■ colculiitvd. Thla bound 
, I 1 rergor thon valuoa nt J60-375 km pravinuily 
'iIdiUh. lh ° N "’ 0 Axt B B 0 t v|s f.jrwn ril no do I 

Milkl, . , c * u, n ll, » prlur work did not cons Ido r oil 

. , r ' 11 ’ randiictivlty fimrilons. (Conductivity, 
w|,naUc f I a I ds ) . 

' •*- •*»■, Rud. repot llii l In 

^i«tlt[re 

1 ill I ^ lMTFWWl - fRIGINS FfiR HFgQRMFillTFS 

^“Pnrtmont lit floolnglcnl HclonCOB 
ftilrt -1 * ,ty ’ New BrunHW| ch, Hew Jorsoy 085051 
Al'MIdarlm Uro vory Intlnntoly mlxod 
«Ba 5 * *****■"• (nr ludlnR little rccryarall laud 
‘- 1 * 4 , !,” St 7 Rt N'H* , d vnrtotlos < 1 - 1 II) and a 
l, wtiii 1,1 Ult * 1 “I'Nd rnncrlx. All aonoBlderlro 
ttoZE™* RD ” "Ntorlal that van hot, an 
•-IT» 3 b ra plgDr,nlt « that Invortsd at IlSD'C. 

le-.. ■ mined all lent a nnd aotnl liquidn at 

I,. of *t loaat 1300‘C snd 1 350*C , rsspectiva- 

‘fJ'Bfea 1 r,tM Br * B ® 1 tf Rnrnusly doflnod, but sro 
!'(•» 1 II 1 1 ’’^7® ,r (" tha high tenpsrsturs rsngs snd 

,n , L SOO ' C ' Th “ ,aEtor teal Ing requires s 
,r |„ .J 0 “ (u an ssesroid with a radio! of 400 km, 
[„l_i 11 Fetoui, Low-cenduccivI ty Burfsco macsrial 1* 
'THIi' ( Cr,t,t, "R “iLh ool« I project lies appears In- 
■f'i'ra* 1 * tMrnt l n 8 msioaldarlea*! * normal impact 
1 5 ' WRldly coalsd, natal-poor breoclsl. Impacti 
•ftltS' 1 ^ “btch etatsl-mlllest# segregation hod 
^9“'* Could gansrats stony-iron brace Ua, but 
,, an Insulating blankot would bl nacsssary 

rti (ill. 'paling. Diaruption and rasa eat* Jy of 
iUa,. 1 "I ^1" and accretion of dtf f scant is tsd 
Ki “■J' 1 ' tnuld form atony-iron brseclsa at depth 
rj i,.] , ^ ths pravleus two models, th* saaiaae way 
Lilli,. V* 1 * l '”' u I Ivins of aieaoaldtritBB 1* to 
’"“111 <,,, ''N ll Pn olivine- poor chnndrltlc 

'fft-rp.' TVfl llt<Iu l proeoaiaa, torbulenc 
lli-j. J:'? oiling during coro formation and cruatal 
*'i n,iv , r| 1bEo th * c*te, provide a dssp location 

, ollwl “ f ™ th ® breccia. However , thaaa 

llwr,T " " ot "hplelil how cha si llcsts and mstsl 
tall-. ?* •“‘■group 19 (otherwise interpreted bb impact 
•[rju “j ' 6 »Id have (si lad to asgrsRsts ia a deap, 
UiHIja Nnvironiunc. No single modal rar 
j. - “rlglne la wholly satisfactory, 

?1, *•»-. Red, Paper 385046 

f. iftJ* HpiCAL STUDIES OF TYPE 3 CMOHDRITES: 

{| *T!9 lrS L ^ lBESCE ^E OF SIXTEEN TYPE 3 ORDINARY 
St* 1 r "ELATIOHSIIIPS HI TK OXYGEN ISOTOPES' 
Iftinui i -Rat* (Chsiljtry Dapgrtmant, Unlvmrslty uf 

* F wu*ll| t> Arkansas 7Z70I). Karun S. 

tTL l sensitivity value* for *Ia- 
"^le* 4 ! Pd,n,r y chondrlte*, fourteen of than from 
'"Jfhilirei * ?. bael boa vi red. The values obtiinbd 
*itaor||ai ' *® tt|a 11 SBMltWIty of th* Ohajala 
, 3 ' 510 Ul anM!!, fron l * s t«l«n WHi *772161 lo 
f*Aft imw f WUi A77I76) . and ineluda two (Rtckllng 
1|r, f low * 11an H, lli A77176) that art partfeu- 
F* 1 w r’ 11 ■ hfAtus (n the Tl distribution 

b«t*iwn St. Hary's CounQr and 
F* l*ui ti be,n 9 4 wtwrlte with one of 

T i* w *ltl»ii. s *"f knern. fh« histogram of 

1,0,1 shw> a *1ngl# dfstrlbatlon 
! r,,, ori ohSii e 5 x. pra Far rad s it rotamblea tha hlsta- 
■<. 5. occupying tho petrologic typei 

J'lMly Q f ^'Iharo 1*4 tendency Ffirthe Tl «n- ■ 
(•iliiki.. Nfttfqrltas re s.— ...... , 10 a 


'■Sou m. t. -..ritus 

■ «"»• 

M'.i Hlllls snj Jairph I. GolJetoln IDept. of Hsts|. 

Hrehll r T' rl ' , |* Fn8lnouTln *' Lch ‘lh Hnlvorslty, 
niihl.hun, Icnusvlvinli, JgilLS). r 

fV.,1 lisrtulca In Cuartas IUBI, Colby (L6 j ,, 

hrv.Mo ,UM WR.ru stolid by optU., SuIS 
hy . IrrlrM a. I, n. prate analyala. Obaarvat Iona froa 
auiciltlvs pa L luhod i.clUtib through the motal partl- 
clrs ali.w lhat ksoacltu «nd taonlte grain*, which 
u tun sppsor la be Isolate part id.., „ e conBert- 
illri-ctlv or hy ir.csrvtnlng sulfldae. Alio totra- 
Lounlir r In. arc widoet when adjacent to Bulfldc or 

tin ThuM ,? b ” twac l Jna WdUatothst trenmler 
•■f HI during ciollng when kamsclts-tMnlto phaae 
xruwth lakas place docs not occur through rha alllcatu 
I-haxia hut pt-Krvda thrmgh reral and aulfide pbaisi 
•■t 4 l"ng R rsln b.x.ndsrlas. By utilizing c!ib cantral 
Nl c u. IB. it ..f tounica grains Iron aucc.uxlvo aactlaaa, 
Q.-[*l IvnrapbK cnolinx raroa were dstaralood mjra 
(•rnlM-ly ihsn by uelog unr arbitrary asetion. 

C m.Mih raifti determined in chi ■ Mnncr ror OuireDi, 
Colliy, .mJ Si, Sirvorlo arc &.] K m.y.“ , 4.0 K m.y."^ 

.1.1.1 I.U K m.y. , respect Lvo ly, (fbaadr Ltaa, mocai, 
cm. ling rates. > 

J. •-■■■.phva. Soa., Rad, Pnper 1B50II 

'■5io ibtourtcica 

- £ A1-FP.5MKTEW PATES AND 4 W S4 Al PRODUCTION RATS 
RATI .S TH NC4JAHTAKTIC aiOTWITEH AND WEIR APPLtOTtMl 
TO D'JnADfMEHT HISTORIES 

I. Ilwrpore and P. Englert (InsUtgt Mr Korncheals, 
UnlvnrsltAt su F-Mn. D 50» KOIn-l, H B1 E Germany) 

Tho loll]- lived apilloqsnlc radionucll'laa **61 and 
»i void B/stoMtlcsl ly atudlsd m a largo number at 
rawnlsrctlc mctaorlua by nondoatructivs i-v-coincl- 
•kirica tcchnlquo and neutron secivsttun. rospoatlvsly. 
Frc-o tho * c AI-sctivltles nanasllzed to cha main tsrqoc 
olemuat, el 1 Icon, an average product 1 -x. rate of 295 - SS 
Mpn/)q Sl^yl was datlvod. Bread an 19 chondrltu with 
oxpc'Sure aq.-s 12 x l(. 6 a and dopih profiles of Dnuns- 
B'tlj snd reyos. on .ivoroije production tste ratio I 51 Hn/ 
hAlf-rr-i * 1 .40 t O.IS Idpra/kq r» > 'i[a/kq £l,,, u l was 
caloilated, which seoxx to ba Joptb- 1 ndaps nia nt f or u- 
Coorltas with prostmusphorlc radii R ■■ 35 cm. il lei/**Al 
taillsiLon ages far S a tanas with short ex[w.surs sgsa 
wore do torn l no-1. A cccoarlsin of our reaulta with the 
raar-occlvo ■'•hii- and • 'If.-exj-jaure ages generally ataova 
-J qood sgreraent. lho cosmic ray boBfaar'lmBnt age tesla 
cava rod by this mechc-i la I x IO 6 * T I>d ■ 10 x lcAs. 
(OiondrLtoa, ccarc-jonlc rad ionual idea, prcduotlar, ratoa, 
production rata ratios, exj-jsure igeal. 

J. Goopbva. Pon., Red, Pnper 3RS00I 


b 5b 0 Hetsjcitlcs (EniLaelta Choadrltes) 

IHPACT HELT-POCr. CLASTS Iff THE HVITTI3 
ENSTATITK CHONORITE bRECClA I IMPLICATIONS 
FOR A GENETIC PELAILQNSIIIP BETWEEN EL 
CHONDRITES AND AUBRITES 

A. E. Rubin l Dspar cmouL of Hlnoial Sclsncas, 

3 ml che on Lun I nit It ur Ion , '.faab Ing ton , U.C. 

205 bU) 

Tha Uvlllla unet.it lev ohondrlte breccia 
contains 5*2 v-.H dart clam which appear 
tu bo Laps-.t sol t-ro'.k* , The largest claat 
iCliiet 4) Is 2.5 cn In dlinstor; U has an 
Igiivuua UMurc, no choudrulas, and la 
dup lutud In qq c aa I lie Fv.NI and aulfide- Its 
fins grain slru, Lc-w-Nl )HijocLte snii Schrelb- 
criitv. and rare nsitanBlto resulted fruu 
rapid cor-llng. Thu abundsiicr vl uelt-rvct 
rUiii In Hvittl, oudxOHia i hr, c the breccia 
real dud ji LLb parent bad* uurfj^a. 

Howovor, the -ipporuni it.iooii uf El. ..hond- 
rites vitli Hvlsr -I nj- imploaiid raru gsuea 
Buggc-ata till, l thu El- pa root bud; was tov 
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.Ir^r'lei with i_. w *. f°VB.6- V • 0.1, LO O-cBa-'. 

:ii 0, Tkaarel? ’?, ta ™ l ^i a «» TL havfi 1nt«rmedjAte 
in? 11 itiht ;the rings of 

■ ^ f°r* m W •** Tiflsct progre.ilvn Ion of 0 
• .S^rtive a J UnporiturM.-liUt very - 

‘>1* ba rSZilS! 1 And a eojnpltK hi story •, 

, 1 ^9 3?nrH?ll IThemoliainiieNBCo. oAygM l»- 
1,,a "i ^ '"•"■‘taiWtAi, WwrpkM. 


ch.-ndr lut. iBroeda, jubrlui, Impact 

mu I l-juc)a > . 

J. Cuopliyn. Pcs., Rad, Paper 3R50M 
6560 HerocrlEtra 

fcXFf PISGJflAI- sTUDf 'Jf SEwPl'AfluT IM PLAOt )F'-«T 
SOI. ID tk I'-ATl'Tf AIK IIS RELLVASCL 10 IR'JI Mill '-Till* 
SULlhmCATI'Jf 

H. SollsiiijEh'i ,md J. I. Culdetc-ln (Dapt. -f Haiall'.rgy 
jiid Hsu-rlsls I iigliiri't Ing, Whit alar Lab 55, Luhlgli 
Unlvaralty, RutliU-hcn, PA ldOLil. 

A dlruc rtons L solidification technique won davaloped 
and sppliud to Lhe prehlua of freedom l crystilllse- 
tlon of an Iron me tear lev parent My. Samples of 
Fa-NL n I lays c loaa tu rwtuurlcc cjop jalil-jns . and con- 
taining 5, P. sod C worn mode. The soLldifled at pic- 
tures contain secondary phases such si aulfhldoe with- 
in the prosutwetic alnglo cryaenl aueieui to (tasaite)- 
Aa a result of thueo experlmancn, w 0 proposs that the 
sucuudarv phnsers observed tn iron cut cor l tea ware 
formed during primary an l Id Ideation of auatenits 
I corn I ca 3. Thu measured composition prof Hot or Nl. P 
and C Ln Ibw alloys were uaad to explain the aUpaneal 
dlatrlbutinn within s chemical group of Iron motiur- 
Itoa. An ana lycleal procedure wet appllud tu doter- 
ailnu ilio equilibrium dlacrLbuctoo cosfflclonte » a 
function uf tract (on auLLdiflsd for Ui and P freo the 
cvopaal tlml prof llua- Thu distribution cnofflc lance 
of Nl and P agree wLth previous values. Thaao distri- 
bution cuofflclunra are of pscttculn lntoraac in che 
da tormina cion of tho atesental distributions In Iren 
untoorltoi- (Diatrlburlon coefficient!, Iron meteor- 
ite, directional aoLid Lfloatlun . 1 
J, r-eephvs. Rea. , Red, Paper 3H50IQ 


6^99 CoimiaI 

PIECES OF THB ANCIENT LUNAR CRUET: ACES AND COMPOSITION 
OF CLASTS IN CONSORTIUM BRECCIA 6791) 

K. Marti (Chaslstry Dsparcmanc B-017. UnlvereLty of 
California, San Diego, La JolLa, Californio, 92D91), U. 
AaschLImann, F. Eborhardt, J. Call*. N. CrHgUr, D. T. 
JaaE, J. C. Laul, H.-fi. Ms, R. A. Scbmltl and G. J. Taylor 
Vo discuss ibe compos It ion and chronology of claaca 
representing three minor litbologiaa in consortium btac- 
ola 67915. Tha Llthologlaa atudlad are I sodlc ierro- 
gBbbro, pristine treculltlc aoorchoeite (67915,261, and 
gimnulltlc croc tolttlc anorehoelta (b791S,67). Thaas 
lLchalogloa ware praiumad eo ropreat-nt aamplea of tha 
amclooi lunar ccuat. T7» pristine true to 1 itJc aaartbo- 
■Ito, a Typical member of cbe pt latino anorthoslie auico, 
conLaloa little or no trappad liquid conaiuwnc with ica 
two— phase mlnaralogy. Tha plagiarises aoparacaa have 
ITgr-VAgr plateau agon of 4.10 i D.Ob h.y., and a rinal 
rLaa in the age patient may represent a 'momory of tho 
earlier evolution. The grnnullllc troctollclc anortho- 
site. Which ha* 13 lire* larger REE abundancae. dloplaya 
a continuous rlsa o! the "“Ar/^Ar ratio. Th. last 251 
of cha ’’at caleaaa data establish * d R* 

, j.9 b-y.. but the :i *'Pu/lM chronology Buggaeca an aga 
af n.4.)b.y. Tha aodlc ferrogabbro aaaploa, which ap- 
pear to be wutbure oi tho Hg-gubbrooartto group af 
pclatino rocka. show large Ar loaaoa bul lndl «“ 
plateau* In lha low-ioaporeture data, Buggastlog *«tta 
oorphLc ovoot mare recently chan »0 m.y. ago, a tire 
that la eoneletwet with *ho North Hay Impact event SO 
m.y. ago. 

J, Gaophya . Res,, Rad, Papot 3B5054 


Seismology 

cSfm&S^O* PLATE MDTIQMS « 

PAKISTAN AND THE NORTHERN 

FOCAL MECHANISMS QF SMALL EARTHQUAKE 

R.C. Oulltmeytr (Woodirntd-Cfy*. QmdlltanU. WB 7 ne i N3 

°^'r«. L l'™« -^depft wnre <1el"^ NT nh. 
•mall eartPtRjakH IMo < 10 , M < *■?' °“ Jufr *Z 

in stxrthew PaRbtan lh® northern Arabian tea .from ,an ■ 
anAtyala or lha veMlcel com^onenl af RwIaW' WJJjj' J™ 

SSwSr^SwSSs- 

.»■* - est n&nSSSS- 


When was the last time you heard of prices 
going down - or for that matter remaining the 
same? Not often enough, right? 

AGU has held the line on these 1984 
journal prices . 


Geophysical 
Research Letters 
Editor-in-chief is James C.G. 
Walker, Space Physics Research 
Lab, University of Michigan 

$22 (U.S.) 
$27 (Non -U.S.) 

Geophysical Research Letters is 
published monthly. GRL contains 
reports of the latest research 
geophysics — papers are published 
9 to 12 weeks after receipt of 
manuscript. GRL has only peer 
reviewed papers, with full .uitliur 
and subject indexes at year's end. 


Review of Geophysics 
and Space Physics 

Edited by jnmes Heirlzler, Woods 
Hole Oceanographic Institution, 
nnd Andrew F. Nagy, University of 
Michigan ^ v 

$i6 {us) 

52 ° (Non-U.S.) 

This journal, published quarterly, 
contains papers that distill 
previously published scientific work 
in currently active areas of 
geophysics and space physics. 

Now all members can afford to have 
Review of Geophysics and Space 
Physics in their personal research 
libraries. This Union- wide journal 
uf pertinent review articles has been 
specially priced. 


TO PLACE YOUR 1984 SUBSCRIPTIONS 
TO EITHER OF THESE JOURNALS: 

CALL: 800-424-2488 WRITE: American Geophysical Union 

462-6903 (local) 2000 Florida Avenue, N.VV. 

TWX 710-822-9300 Washington, DC 20009 


al transform aogmen’i that itrlio aim parallel w lho Qwon 
fracture zone, spreading ronton may alto B'ist In ito rlcLnllv 
of lhe Mirra, ridge, bul woro rot documented by aelamlc or 
oil-.ar evLlonre. Tha lllp arlinulh* lor sarthquaLaa olonq llila 
boundary are al-yilflcanilj more northsrly Ihsn iL.oao prodlcLO-l 
by varloua rsqlonol and wdrl'J-wlda ma.iela of plala motion. 
Ths Arabian plolo ll belnrj gubd>xled bonoolh ihs r urnglnn 
pi Bis alonii tr« ipuiliam coail of Pa^laalan. Slip v melon lor 
oarlhguaksa olorq Ihla boundary l rood narlh-norinsoiiorly In 
qiviural aqroamenl •.It), prodloiod dlrectlorii. Lofi-InLernl 
mol Ion la ilocumenldd along the boundary boLwaon tlw Lvllun 
oral Foralnn plalaa In goijlhuir, PavieLon. The piodlclbd 
■llrccilan of icIbIkc nAllan beiwsn ibaee plolaj la not 
elgniflrnnily .Jlllarmi Iro.n U.al observed. Two of il.e 
aarl).quB)Ba aiudlal oppear tr, bo InlraplaLo In naiurs. Tho 
>]apUi and focal ...a. I.anlam of era Inlraplats evSnl, which 
mar he.o occurred .-.[thin lho accrsllanary prlam akruj lhe 
‘-laVrnn coaai. ho-vsvar. la bass-1 -x> limited data. Tim other 
nlraplals aarlhjuato a-rcurred within asdlmanlary dBpcalti 
along ths wealsn-' adgs of Ihs Indian lubconLlnanl rear lha 
Indian -Fixaalan plus boundary. (Surface waves, nhlltan, 
taetonleal 

.. i'.U.aI,- . . , r»|-wr Ini ill 


0855 Seiem.c Sources 

LI Nil AH UOHEST 11-KSUK INYEKSION FGK bklAUOa TliKL-ST 
Egg) liqUAXES LYiUiHMSL KIRST-U0II0S AND SLIHFACE WaVF 

Andrew J Michael ( Doperlmcnl of Geophyilca. Slenfonl 
Unlvaralty. Slanfr-d. California, 943D5) and Bo Burl 1 Caller 
Wo derive a linear moment linamr Irirorilon method 
(whloh ee oall xaco i nodal jAant Innarrion) for otlalning a 
double couple lor merhenlam »hon one nodal plana la 
known- Thl* lyploallj ■■ lhe caao lor ahallow Ihrual CM nil. Tor 
wliloh only lho iLaeply dipping nodal plane can ba ftolar- 
mined Irani tslaiolsmlr llril metlenl. convonllonal momsnL 
Lanior Invurlien malheds are known to fall for llioao evcnla 
bicauio lhe portion or lhe momc-nl lontor corroapondlrg to 
vert leal dip-allp lull Ing la entramei)' inomolcol In ekdting 
■urleoa wares. In llila pnpar wo Invert long period (E58 esc) 
fundamental mode Rayleigh -area from Uie IDA neLvork; lho 
Inversion technique rsn elio ba applied lo body «« empll- 
lude dole or lo snllro raaorde (as a aura nf normal modea). 
given Ihn appropriate normal equation* 

Va aiudy aerarel ihellow (h « 35 km) Lhruil aorthquakoa 
ror which lha aLeaply dipping nodal piano Can eeall)' be found 
from body ware Aral molloni. In contrail Lo standard aurlaoe 
wave mo man l Lena or Inversion Lechnlquea. which have leriuua 
a Lability problomi for auoh eliellow avenLi, Our technique aue- 
caaafully Undo tho aealsr munanl end aenond nodal plena. 
(Sail rota eource*. lurleee Hevea, Inalnimenla end leob- 
nlquex). 

J. Caophye. "Rba., P«d, Paper IBlilO 


■ ■liana lha Lenpersl bohevluuc af the ulcrawloluc 
eelaaluo laiuuan 200 and 300 ns, resulting fees ehongee 
throughout Lha a-'lar cycle In tha active f natural on >lu 
tllac. These calculillom euagaac chai for solar -.vela 21 
chu l|ut variability at luD on ll 233, docroaulng to U't 
al Uurelenglba beiwcan JIG and 2 3'.> ns, and lo 2t n l' 1 *. 1 
ns. Vllravlolei flux variability vl Ihla ao/nllu4o 
cor r as ponds an avar-iga Increase In lha lairl ar-lar 

Irrallatvt (roa )97b to 19(9 ol about Ul'JL Fur i-ap- 
arlaon, lho avarogo reduction In ll.o i-.ial »vlar 
irraJUnca fron 191b Lo 1979 dot re buoapul block tag ti 
u.uJl. latauai of lha enhanced ulcrovlulwl aulaalun 
(ron solar ocllva loaluioe, che warlabtlltr >)-* MUI 
solar irradlance during cycle 21 la prudlclrj to be less 
'.ban la ralculalad by oade I a vhkch conoiicr naif i no 
iffocca uf eurepol bind ing, Thla result ll cunaiaicni 
ulth lha need for an added faeulae brUl.lenlng Cera in 
lolal aolai InaJUn-re aodula. 

J. i.enphva. RBa., Iluo, 1-apei >>1571 
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73ID Econo axles 

K ST MATING DEMAND FOR IBIAH BATES DY SELF-SUPPLIED 

PI 1 ®* _ , , 

Joseph A. Ziegler (Econoalce Daparcnent, DBlverelty o* 
aui.na.., FsycL revllle, Arkansas, 72701), Etapliaa E. 

Rail 

Tba p roper apinlficatlcm af prloo varlnbla la aacl- 
HCloE the d tread for Intake water by aalf-oupplisd 
flrso le a naglecisd nbjset in the literature. Pra- 
1 vlooa studies Nava uaad reasaraa of avsraga cost, bul 
■MKiaaelcni acnoaic theory euggHCi flrne respond 
co nargineL enaia. Using dale fro* a eenple of paper 
and ehealcel tiru in Arkanaee the null hypoiheaie , 
chit there le no significant difference lp the eatl- 
retai of indueirlel water. doMnd ueleg nlthar average 
or urglnll coat a la ceated. It le shown that the uee 
of average cost provides e bsteer Batiret# of waMr 
us* in cam of dtatlsticnL fit nai pf edict ive capa- 
bilftJae. (TndaitrlaL water demand). 

Valor Rsaour. Raa., Papnr 3W16IS 
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■ R«ae pub MW. 

jJ* U^Led* (C1RU, Unlvaral ty ol ColeYndo/NOAA, . 

" ° 0 ba airr * C t 1 001 ° of the aolar aliravlqUt irradlance 
i ' daring 1979 (aoler lAiliBs) If tbs Sblnr ■ a ^ |l “ a *“' 
Ultraviolet agperlnenk op the Miebwe 7 9at*nL*° h»9< 

1 .at *bl Lebed that the If reliance at w.relqnjth* bwlret. 
200 and 300 Ra l* soduleted by aolec : feiJtlue. Thle 
■ben: tarn varllblUfy,. vhlch la ef tto a * f* 

200 nii end 1 1 at 150 ale, la ■•■aeleced viRh-tka avoir 

,, 2"o„ end roiailcn bil the .alar dl.e e PlM* >'*M 
sbleh.erd a eh. need In ulccav l,u let 

sroond Uaad Gall X obesevRtLoen of Ibe TraoCloo »r tlw 
' dHTt^red by P i«e tecto| 1 ?«, the (ui.aatty retie. 

- >„ .lege to quiet eoo eqlulM et three 

b^. beT darlrad. .Hwlag the II yee. the 

' mber of . plage rtttMt on; the eoler disc letfaaaei. Ae. 
■' mil there U «n acCUBUlarlOB of eetlve eatuqtk ertelng . 

nrpon.nt model Of.tbe; enter Itfedienfce U. need tn 


oovv volcano lug/ uplce 

LMPTIO'I f GRECAbtlKG Al b 1LAUEA VOLCANO, 'dAKali 
F. k. Klein (U.S. Geuloglcal Sur.ty, )•*) HlOillei laid 
Ed., H5-77. Kiolo Park, CA 9*025 > 

Data Iron a network of iala«set.ri , a tlllcatar 
and tha p.tcern of auoalt Inflation between sruptlone 
3 ipvi aide queltuilee erupt tan farecasting pcssibla 
on Kllauca volcano for over 20 years. Thla payer 
formula tea quantitative forecasting bv calcuUclog 

lM prohabl lily of an eruption based on currant 
Isrsle of tilt, cl It rate, eelsalcitr, and fort- 
nightly tide. Flote of aniption probability a a a 
function of various parmselora ara da rived using a 
■ac of 29 a r up liana during 1959-7*. The eathod ceete 
tba prtcuraory algal flcanre of various pjranaura 
mk different tlM acelwe end daiarafnse probablll- 
ilea br conparlng dete bafnre erupt Inna with data 
Valuta ■aoarnlly. IHe level is an eruption precursor 
ilgnlllcsnt to baiter than 99.9* uhsn averaged arer 
suy Iccarvel [roe l to 20 daps. Tilt rale la a 
precursor 1110111*101 to batter than 99.99**, but 
aelsa In thn dale requires that it be sve raged aver 
ID days at more. garLtaquekan area sbort-cara 
precursor elgnlf Irene tn be tear than 992 when 
averaged aver 1 to 10 days far largnr aarthquahes 
near ihn limit caldera, nod our 5 to 20 d*ja for 
very mall earthquake* within the caldera. Tna 
fort nigh* ly modulation of tldar inflnencea eruption 
prohabl Icy and has a precurlery algal Menace of 97X. 
Probablll ties are Indepeadent of tha time eUpaid 
since tha last erupt loa. The eruption prababllty, 
uhan tested a gal nit the arupclou record f raw which Ic 
use dartvad. Is algal Meant I a the 9».98i level when 
coops red with randan guaeatng. Ocgolrg 1-day, 7-day, 
sod 30-day fafaaualB ara calculnied by crepocar ac 
the Hiuallan Volcano Ohaorvatcry and aupplereat thl 
quel I estiva Interpretation of gaopbyalcaL data. 

J. Gaophya. Raa., Sad, Paper 3HI1»1 

General or 
Miscellaneous 

97(0 TiOoilqun applicable in more fields 
MAXIMUM BffrSOFY STECTUL W4ALY8IS CP ARTIFICIAL 
SINUSOIDAL SIGNALS 

H, Vel Lantft (XstlLuto di Tisicg, Tnivarelti da 
I'Aquna, 67100 1 'Aqulla, Itdly) , niLd 0. 

VUlwita 

we applied ttw Aurg 1 * Aljorith*. to tha 
spgctrgl analyile oP a signal , which i« *>» »“■ 
ot 11 ginuaoida as interviixad with diffordrvt 
itoise levels, ye paid panieulhr attwitiwi to 
those features which Pop aingjo sinusoids 
pApresant tho crucial point or thl* igctanlgan 
and found chat, for o Bultico^ponftht siondL. 
chi frgqiwftcy ,hlf cinga Are iwiler thu Pop - 
ainglo ginoaolds and tho splitting pbenooeiiB 
tend to occur at n»h higher order* of thb 
1 prediction arror flit or. For ^ «»» 

•nailer than 17* of thp paw Of . ; tha 3<WM* 
aapiltude coaponant. Ml tha axpeofcad pa«u 
van oaiilp Idantlfiftd iod *o«k 'oP ,tb« pov« 
was concaocPAtad in rery n arrow ranges oF 
'prequantiy, ■ Tha bohavior oP tha Pinal- pntdlctlon 
errop ulght provlda uBofui gi^gcBtloiu only For 
■ higher noi.be iargli end tha Choico of thb 
. llsitl Pgir tha application of tho ikilts'i . 

- ' criterion is wbiguoua and strongly dependant 
on tha noLad layoi*. of Lndlvirhial 

ligna) cpoponanfs Cmb ik»c coHPLrd thg mailt* 

, ' of previous iijviatigationa In., that tpa 

spU iking hiarerciiy appears independent on the 
wva paraMtera. Ve duo SNg«incid - the effect*. . 
of tha pfegrbaaivo edditioi) of nry coopononta . . 
r erd Pound . that it progreaalveVy lead, to - 
•dell or frequency shifts sod • higher otpere. of | 
' gpp^arpncB. of Splitting pfcwnoopn*. (haitioun 
dhtropy, .•pactral analyafe). .• 

J, teopbye. Uf., Blue, Pnpar 3A1JM. 
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